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University vs. Industry 


W HAT 1S 


technology 


We suspect it is not a very comfortable one. Trouble 


the university's position in our advancing 


and our changing educational economy? 


seems to be developing from many directions. Much 
of it has to do with the university’s relations with re- 
search—governmental and industrial. Much of it has 
to do with the disposition and utilization of the in 
evitable results of that research—patents. 

Some of these patents have proved so profitable 
in recent years that many money-starved institutions 
have gone into the research business in a big way. 
Many so-called foundations have been established 
for no other purpose than to bolster the finances of 
schools that can no longer live within the waning 
returns from tuition and endowments. And there is 
1 mounting rumble of complaint about the growing 
competition between tax-free institutions of learning 
ind tax-paying consultants and research corporations. 

It would be presumptuous on our part to pass judg 
ment or enter into any detailed discussion of the tax 
aspects or of university patent policies. But there are 
some excellent and authoritative sources of informa 
tion available for those who would further pursue these 
problems. Dr. Robert R. Williams, director of grants 
for the Research Corporation, recently told the annual 
meeting of the Association of Consulting Chemists 
and Chemical Engineers that the use of university 
facilities for consulting work and industrial research 
represents a diversion from the fundamental purposes 
of an educational institution. “If I were a university 
administrator,” he said, “I should examine this aspect 
with greatest care, for nothing can be more stultifying 
than to try to serve two masters whose interests are in 
conflict.” 

Dr. Williams also had clear-cut comments on the 
management of inventions, holding that patents must 
never become a prime objective of university research. 

lo the to (a commercial 


inventions him 


assign 





sponsor) is to confess that the university contributed 
nothing to the venture that was not paid for by the 
sponsor's fee. This in turn means that the research 
was not in the public interest, and therefore inappro- 
priate for the university to undertake at all.” ‘Theo- 
retically, the academic laboratory should concentrate 
on basic scientific research and leave to industry the 
engineering applications of the fundamental results. 
But this is not always possible or desirable. Industrial 
contacts usually broaden the perspective of the teacher, 
lend an atmosphere of reality to his training program. 
So the answer, it seems, must be one of restraint and 
balance—keeping in mind that consulting work must 
never interfere with the major responsibilities for 
education and fundamental research. 

Dr. Archie M. Palmer, of the National Research 
Council, has just completed a survey of university 
patent policies that will warrant careful study by all 
concerned. With remarkable thoroughness and ob 
jectivity, he has analyzed the prevailing practices of 
our principal universities. Verbatim statements of 
formalized policies are cited for almost forty institu- 
tions. And through the entire volume runs the threat 
of mounting trouble if basic research is to suffer 
because of the great tide of developmental projects 
now being sponsored by government and industry. 

The views we have quoted here would seem to in- 
dicate that a serious breach has been developing be 
tween some of our educational institutions and the 
industries that are in effect the customers for their 
principal product. This is most unfortunate, espe 
cially at a time when a current shortage of trained 
scientific personnel in industry is coupled with a 
critical need for more basic research from the universi- 
ties. Recognizing each other’s problems and logical 
spheres of activity is the first step toward eliminating 
what most impartial observers feel is unfair, if not 
unethical, competition. 











Cells like these will be more common as the chemical industry 


uses more... 


Froth Flotation 


L. A. Roe 


Jones & Laughlin Steel Corp 
Negaunee, Mich 


Ts more than ever before, one 
may re id and hear a great deal 
about our vanishing natural re- 
yirces. It is well realized by most 
mineral and chemical engineers that 
mineral supplies and other chemical 
raw materials are not inexhaustible. 
l'omorrow’s technology will make to- 
day’s worthless mineral deposits and 
industrial wastes valuable sources of 
metals and other chemical raw mate- 
ials. ‘The chemical industry is inter 
ted in the future supply of chemical 
raw materials, the separation processes 
vhich will be used to recover them, 
ind applications of these processes to 
xisting problems in the chemical, 
food, and process industries. 

Mineral separation processes all 
utilize differences in the physical and 
lectrical properties of the valuable 
mineral and the gangue or waste rock. 
roth flotation, a concentration 
method dependent upon differences in 
the surface energy of particles, has in 
the past been somewhat neglected by 
the chemical engineer in his search for 
From the stand 


tm my processes 


point of tonnage of ore treated, the 
flotation process is by far the most 
important separation process used in 
the mineral separations industry. 
Many mechanical concentration meth- 
ods which utilize differences in specific 
gravity, permeability, or electrical con- 
ductivity have found ready acceptance 
in the field of chemical engineering. 
It is interesting to note that much of 
the machinery used for two important 
operations of the chemical industry, 
thickening and filtering, was invented 
for use in mineral beneficiation proc- 
esses. The Dorr thickener, the Oliver, 
Kelly and Sweetland filters, and the 
plate-and-frame filter press are among 
the various machines invented for use 
in the mineral industry and which were 
accepted by the chemical industry 
soon after their inception. Even 
though the invention of the froth flo- 
tation process initiated revolutionary 
changes in the mineral separations in- 
dustry, little attention has been given 
this new separation process by the 
chemical industry. 

Flotation, as a large scale concen- 
tration process, is now about forty 
years old, and has passed through sev- 
eral distinct stages of development 
which may be divided as follows: (1 ) 
flotation of metallic ores, (2) flotation 


of non-metallic ores, and (3) flotation 
»f water-soluble ores. 

\n outstanding example of the ap- 
plication of flotation to metallic ores 
is the flotation of copper bearing min 
erals. The chief sources of copper are 
the low grade porphyry copper de 
posits such as those at Bingham Can- 
yon, Utah; Morenci, Ariz.; and the 
Chino Mine at Santa Rita, N. M. 
Most of these ores contain less than 
eighteen pounds of copper per ton 
of ore, yet the flotation process effec- 
tively removes most of this small 
amount of metal. 


Process Advancement 


The advancement of the flotation 
process to the recovery of large ton 
nages of non-metallic ores was first 
practiced in the phosphate fields of 
Florida. In this process, phosphate 
minerals are separated from siliceous 
minerals by flotation. Later the use of 
the flotation process spread to the 
cement industry and has since found 
wide use as a method to correct im 
proper lime-alumina-silica-magnesia ra 
tios by subtracting or adding por 
tions of one or more of the ingredi 
ents 

Flotation then began to encroac! 
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pon an already established chemical 
, xcess—that of recovenng potash salts 
irom lmpure ores Within the past 
hifteen years froth flotation has invaded 
fields other than the mineral industry 
ind resulted in new and unusual sep- 
iration processes. In several of the 
newer applications flotation is now 
ing used simply to remove solid 
phase material from a liquid phase, 
supplanting thickening operations. It 
has been found that in these applica 
tions flotation could successfully re- 
cover particles of near-colloidal size 
vhere combination thickening-filtra- 
tion methods were entirely impracti- 
le and commercially impossible. 

lor many years flotation and con- 
centration of ore were inseparable and 
the flotation process was developed 
trictly for use in the mineral indus- 
lhe old concept that flotation 
must involve the selective separation 
f one solid phase from other solid 
yhases was Closely adhered to until re- 
ent years. ‘The expanding use of flo 
tation principles in the chemical, food, 
ind process industries may be at- 
tributed to (1) increased publicity and 
understanding in general of flotation as 
1 separatory process, (2) the “by 


chance” use of flotation where all 


other. commonly known separation 
processes have failed, (3) increased 
demands upon all industries that 
wastes be adequately treated before 
disposal, and (4) economic demands 
upon separation operations resulting in 
1 more thorough search of available 
processes of possible application to 
pecific problems of industries not 


losely allied to the mining field 
Technical Status 


While some progress has been made 
in changing flotation from the status 
f an art to a science, many problems 
re as yet unsolved. In spite of these 
igaries, flotation is finding new uses 
n diverse fields. 

The flotation of di-lithium-mono- 
odium phosphate from the highly al 
kaline brines of Searles Lake in Cal- 
ifornia’* is an excellent example of a 
process where flotation principles were 
a difficult separation 
problem and is now a commercial suc- 

ss. All other chemical separation 
processes which were considered for 
this separation operation were com- 
mercial failures. In this application, an 
extremely simple flotation process 
makes an almost perfect separation of 
near-colloidal sized particles from a sat- 
rated brine. The lithia content of the 
brine entering the flotation plant is 
less than 0.05 percent, and this solid 
phase is concentrated to a high grade 
oncentrate containing over 20 percent 


used to solve 
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lithia. ‘Ihe application of flotation 
principles to the clarification of liquors 
contaming greases, guims, and fats of- 
ters much as a separatory process. 


Sizing 


Flotation also has many possibilitics 
as a sizing operation, especially in the 
near-colloidal size range. ‘he traction 
ation of fine clays* has been accom- 
plished by flotation. In fractionating 
clay by flotation it has been found 
possible to obtain a series of accurately 
sized concentrates from one installa- 
tion of flotation cells operated in 
series. Similar results have been ob- 
tained in the flotation of metallic ores. 

lhe common conception of the 
floatability of metallic ores is that 
floatability increases in a direct pro 
portion to the fineness of the ore up 
to a certain point and then decreases. 
I’his conception may be a shortcoming 
ot the type of flotation cell used since 
it has been demonstrated’** that the 
flotation of extremely fine-sized parti- 
cles requires different flotation condi- 
tions than coarser particles. For ex- 
ample, the usual mechanically-agitated 
flotation cell may be suitable for the 
recovery of ore particles as fine as 20 
to 40 microns, but exhibits a loss in 
efhciency when floating particles in the 
range of 2 to 10 microns. The same 
ore when placed in a pneumatic-type 
cell capable of generating very fine 
sized bubbles under relatively quies- 
cent conditions may demonstrate poor 
flotation of the particles coarser than 
20 microns but shows excellent results 
on particles in the 2 to 10 micron 
range. Thus a combination of pneu- 
matic and mechanical flotation cells 
may be desirable when flotation is 
used as a sizing operation. The ceramic 
and chemical industries are becoming 
increasingly interested in the use of ex- 
tremely fine sized and accurately 
graded raw materials. Fractionation of 
fine sized salts and chemicals by dry 
methods is costly in many cases. When 
large tonnages are involved, flotation 
may offer a more efficient sizing 
method. 


Fossil Resin 


Recently the recovery of fossil resin 
from Utah coal by flotation was proven 
1 definite commercial possibility.* In 
this process bituminous coals contain- 
ing 5 to 7 percent by weight of fossil 
resin were treated in pneumatic cells 
to produce a resin concentrate in the 
froth and an improved coal product as 
the flotation underflow or tailings. The 
fossil resin concentrate was then re 
fined by chemical methods involving 
leaching, clarification of pregnant 
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liquors, partial distillation and recov- 
cry of the solvent, and melting of the 
final purified resin into suitable ship- 
ping torm. 

A very unusual application of the 
flotation process has been reported 
from Australia.’ ‘This development in 
volved the separation of ergot from 
rye by flotation. Ergot is a dark- 
colored fungus which replaces rye 
grains when this cereal is affected by 
this particular —— disease. The 
individual grains of ergot are black, 
compact and similar in se to rye 
grains. Ergot contains several alkaloids 
which are important medicinally. Prior 
to World War II the chief source of 
this drug was continental Europe. In 
K;urope the separation of ergot from 
rye was usually accomplished by hand- 
picking, heavy density separation using 
a brine solution, or by the unique 
method of feeding the crop to fowls 
which eat the grain leaving an ergot 
concentrate. Shortcomings of the Eu- 
ropean methods led to the develop- 
ment of a flotation method which suc 
cessfully concentrated the ergot by re- 
moving the rye grains in the froth 
product and recovering a high-grade 
ergot concentrate in the underflow. 
[his was possible since the ergot sur- 
face was much less hydrophobic than 
that of rye and by selectively coating 
the rye with a paraffin it was easily 
floated when the pulp was aerated in 
a pneumatic-type flotation cell. 


Cleaning Peas and Wheat 


\ similar flotation development is 
in use in the state of Washington 
where vined canning peas are cleaned 
by froth flotation.’ In this operation 
the peas are wetted with a purified 
mineral oil and selectively removed 
from the pulp. The removal of hulls 
and impurities from wheat by froth 
flotation is also common practice. 

Another interesting development is 
a report on water purification by flo- 
tation.’ Several samples of domestic 
waters were treated by a froth flota- 
tion process resulting in an average 
reduction in turbidity of approximately 
70 percent and a reduction of bacterial 
count of 90 percent. Processes such as 
the latter give indications that the fine- 
ness of particle size susceptible to flo- 
tation treatment is almost infinite. 

The principal raw materials of the 
chemical industry are minerals, both 
metallic and non-metallic. Modern 
chemical and mineral engineers realize 
how much the chemical and mineral 
industries have in common and how 
much they depend on one another. 
With the continued depletion of 
chemical raw materials even closer 
cooperation will be necessary if the 
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problems of adequate raw material 
supplics are to be solved. ‘The tech- 
mical interdependence of the two 
industries becomes apparent when 
a study is made of some of the com- 
bined unit operations and unit proc- 
esses now used successfully to recover 
metals or metallic compounds from 
Ores. 

The tungsten concentrator of the 
Nevada-Massachusetts Co. located 
near Mill City, Nev., is an interesting 
example” of an operation involving flo- 
tation, gravity separation, roasting, 
magnetic separation and chemical 
treatment. ‘lhe crude ore processed in 
this plant contains only 0.25 to 3 per- 
cent tungstic oxide and the final con 
entrate contains over /)> _ percent 
tungstic oxide. During World War II 
a government plant at I'redericktown, 
Mo., treated a low-grade ore by flota- 
tion to produce a nickel-cobalt concen 
trate which was treated chemically to 
separate the nickel and cobalt. 

With the rapid progress being 
shown in the development of new ap 
plications of adsorption as a umt op- 
eration, it seems possible that flotation 
will be called upon to separate ex- 
tremely fine sized adsorbents and their 
adsorbed materials from ore pulps and 
other mixtures. ‘The solid adsorbents 
could then be treated to free the ad 
sorbed materials and the adsorbents 
returned to the system. The Chap 
man process of recovering gold using 
ictivated carbon demonstrated these 
possibilities several years ago. It has 
been shown’ that chromium, iron, 
molybdenum, palladium and vanadium 
can be adsorbed from solutions as 
complex anions and recovered Cop 
per has been recovered from cupram 
monium ravon wastc liquors by LISC 
of cation exchange. Removal of cop 
per from gasoline by a cation exchange 
method is also patented." Study re- 
garding the use of the many new ion 
exchange materials in flotation pulps 
may reveal answers to problems con- 
cerned with the effects of specific ions 
in flotation pulps since Various rons Can 
now be added or removed at will 

lhe non-metallics are becoming in 
creasingly important as chemical raw 
materials. Some of the non-metallics 
commercially processed by froth flo 
tation are glass sand, clay, potash salts, 
barite, fluorspar, feldspar, mica, ce 
ment rock, kvanite, garnet, talc, and 
phosphate rock. 


Industrial Wastes 


As the industrial activities of a na 
tion increase, it is only natural that 
waste disposal problems increase com 
mensurately. The annual loss of min 


crals and chemicals waste products 
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amounts to many millions of dollars. 
In addition to monetary loss there is 
ilso presented the problem of the pol- 
lution of water courses. ‘Ihe im- 
portance of this problem is evident 
when it is noted that during the past 
fifty years more than one hundred bills 
relating to federal control of stream 
pollution have been introduced into 
Congress. In many cases, these indus- 
trial wastes are as complex as the prod 
ucts that come from the industries that 
produce them. A few of the waste 
materials awaiting more efhcient re 
covery processes are cannery wastes, 
oils and greases from machine opera- 
tions and the meat packing industry, 
icid wastes from coal mine drainage, 
tcel mill and petroleum refining proc- 
ess waste, dary wastes, all types of 
dust wastes,} waste fibers from paper 
mills and cloth finishing plants, dis- 
tillery wastes, and the multitude of 
complex wastes from organic chemical 
Processes. 

\s in the mineral separation indus 
try, many of the waste disposal prob- 
lens of the chemical industry involve 
tle recovery or removal of a 
piase material from a liquid. While 
in the past there has been some ap- 
plication of mineral separation proc- 
esses to the recovery of valuable prod- 
ucts from industrial wastes, there are 
still many opportunities awaiting the 
mineral and chemical engineers who 
make use of the possibilities offered 
by new and improved applications of 
ilready established separation opera- 
tions. The froth flotation process has 
much to offer in the purification of in- 
dustrial waste waters and sludges. In 
addition to removal of fine sized parti- 
cles from waste waters, flotation also 
has the added advantage of decreasing 
the bio-chemical oxygen demand 
B.O.D.) of these waste waters. ‘There 
are instances in several types of waste 
disposal plants where liquors are 
aerated, at considerable expense, for 
the sole purpose of lowering the 
B.O.D. of these liquors. By accom- 
plishing this same purpose in flota 
tion cells, suspended solids which are 
normally filtered or settled out in huge 
basins can also be removed by com 
bining these two distinct operations 
into one. 

In a few instances flotation has been 
thoroughly investigated as a possible 
process for recovery of fine solids 
trom waste liquors. These investiga- 
tions have resulted in processes for 
the treatment of white water in the 
paper industry,” purification of cool- 
ints, recovery of waste porcelain 
enamel,” purification of rayon spin 
bath,“ recovery of minute synthetic 
rubber particles, and water and sewage 
treatment processes. In these exam 


solid 





ples it should be notea that the liquid 
phase is not always water as is the 
case in flotation processes of the min- 


eral industries. Much original work 
remains to be done on the application 
of flotation to processing liquids and 
liquid wastes in which the solids are 
carried in mineral oils, organic liquids, 
brines, and water containing high con- 
centrations of dissolved impurities and 
other contaminants. 


Cost Problems 


One factor which may be influential 
in retarding the development of flo- 
tation processes for treating industrial 
wastes is the apparent high cost of 
flotation operations in the mineral in 
dustry. In most cases, extrapolation 
from existing flotation operations will 
not give the true cost of flotation as a 
waste-treatment process. In handling 
large volumes of liquid wastes it will 
be possible to use flotation cells of 
simple design since many of the prob- 
lems associated with heavy ore pulps 
will not be encountered. Most indus- 
trial wastes which could be treated by 
flotation are extremely dilute pulps 
containing very slow settling solids 
which can be recovered in very large 
flotation cells which at present are not 
used in the mineral industry. 

The chemical industry can expect 
new and unique applications of flota 
tion in the solution of problems in 
volving the recovery of solid phases 
from liquids, classification of near-col 
loidal sized particles, and the selective 
recovery of solid phase from 
another in aqueous and organic liquid 
pulps. Increased use of the flotation 
process by the chemical industry may 
also result in improvements applicable 
to existing flotation processes in the 
mineral industry. The benefits to be 
derived from mutual cooperation in 
further development and application 
of the flotation process are great and 
should not be overlooked bv the 
chemical and mineral industries 
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Check these opportunities for improvement—or error ———> 


When You 
Modernize 
Your Plant 


Two sharp-eyed engineers went through 
a dozen old plants looking for “anything 
that could stand improving.” They’ve 
come up with ideas aplenty. 


Walter W. Slocum 


Consulting Engineer, New York, N. Y. 





PLANT LAYOUT Gravity flow can be carried 


too far; high buildings are expensive buildings. 


SOLIDS HANDLING Palletizing and bulk han- 


dling could be used more widely; both cut time and costs. 


LIQUIDS HANDLING For flammable liquids, 


an ounce of precaution is worth a pound of insurance. 


SMALL-LOT STORAGE The stock clerk could 


make up more orders if he had a few mechanical aids. 


FORCED VENTILATION Fresh air saves 


money; workers get less done in hot stuffy buildings. 


CENTRALIZED MANUFACTURE Modern- 


izing several old plants often costs more than a big new 
central factory—and you still lack big-plant efficiency. 


WAREHOUSE DESIGN For fast movement of 


goods: a non-congested neighborhood, non-congested aisles. 


MACHINE ACCOUNTING Punch card ac- 


counting is catching on, especially in inventory control. 


PRODUCTION CONTROL Many plants still 


schedule work haphazardly; it should be a full time job. 


Gregory M. Dexter 


Consulting Engineer, Newark, N. J. 


ANUFACTURERS in the chem- 
M ical industry should take ad- 

vantage of these peak-sales 
years for completion of modernization 
and cost-reduction programs. Rising la- 
bor and material prices, coupled in 
many instances with obsolescent plants, 
have awakened interest in the savings 
possible through revised plant layout, 
modern material-handling methods, 
and improved process methods and 
equipment. Substantial economies in 
space utilization, and reductions in 
fixed and operating charges are pos- 
sible through an engineering design 
for low unit-cost construction and pro- 
duction. 

For the purpose of examining these 
elements in a modernization program 
it is useful to have a specific example; 
discussion can then be in more pat 
ticular and less general terms. The 
paint industry makes a good vehicle 
for the purpose: (1) It presents a di 
versity of problems and opportunitics 

from plant layout down through 
each item in the checklist above; (2 
its problems are typical and can be 
found in many kinds of chemical 
plant; in most of the cases to be cited, 
the reader, where we speak of paint o1 











pigment, can substitute the name of 
his own product; and (3) an extensive 
study of paint plants in the east and 
midwest reveals important oppor 
tunities for improvement. 


PLANT LAYOUT 


The paint industry, like many oth- 
ers, turns out a large variety of prod- 
ucts in numerous s1zes of container. 
Although the bulk of production of 
any one factory is usually found in a 
small variety of paints, in a few col 
ors, and in about three or four sizes of 
container, the remainder of the out- 
put is in numerous small amounts, 
varieties, colors, and containers. 

An occasional paint factory pro- 
duces only a few varieties of paint, in 
large quantities. It can use advan 
tageously a single-story building with 
perhaps a mezzanine floor. The flow 
of paint, instead of being due to 
gravity, will in general be by pump 
ing. Such factory is the cheapest ob 
tainable, as all finished and raw goods 
can be stored generally on a 5-in., re- 
inforced-concrete pad on the ground. 
Their loads do not have to be trans 
ferred to the ground through columns 
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as 1S mecessary in multi-story paint 
factories. A one-story building with 
fire walls, sprinklers, and good electric 
lighting might cost $5-6 per sq. ft. if 
the cheaper types of construction are 
used, as compared with $10-12 per 
sq. ft. for the multi-story building. 
Manufacturing equipment is not in- 
cluded in the unit costs. 

The usual paint manufacturer, how- 
ever, with his small quantities and va 
rious-sized containers, finds it more 
convenient to discharge paint from 
mills into buggies. The buggies are 
then pushed over holes in the floor for 
discharge into filling tanks below. 
Such manufacturer can approach his 
factory design in three ways: 

(1) Hillside Location—First, he can 
get a sloping hillside on which to lo- 
cate the factory. The raw material and 
pigments can then be stored in a one- 
story, low-cost warehouse. The floor 
of such warehouse should be as nearly 
as possible on the same level with the 
mixer floor of the paint factory. The 
latter could be a three-story building 
with the mixers on the third or top 
floor, the grinders on the second floor, 
and the filling tanks with can-filling 
and cartoon-filling line on the ground 
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floor. The finished goods should move 
from the filling line into a one-story, 
low-cost warehouse 

The final factory might consist of 
60.000 sq ft. of warehouse at $5-6 
per sq. ft., and 30,000 sq. ft. per floor 
for the manufacturing area, or 90,000 
sq. ft. at $10-12 per sq. ft. These 
costs should include fire walls, sprin- 
klers, and electric lighting. The cost 
for 150,000 sq. ft. might be $1,200,- 
000 to $1,440,000. In contrast, a 
three-story building of 150,000 sq. ft. 
might cost $1,500,000 to $1,800,000. 
To these would have to be 
idded various items such as elevated 
tank for fire protection, doors on 
shipping and _ receiving _ platforms, 
railroad trackage, sewers, power dis- 
tribution, heating, forced ventilation, 
ind similar items not generally in- 
cluded in building costs. The dif- 
ferential in cost between the two 
types of building will be increased by 
the operating and capital costs of 
freight clevators needed for the usual 
multi-story building. 

(2) Level Site—If a sloping sit 
cannot be found a level site might b« 
used. The incoming railroad track for 
raw material should be raised on a 
trestle or dirt embankment to serve a 
one-story, low-cost warehouse on a 
rolled embankment. The outgoing 
railroad track should be depressed in 
order to get as much difference in ele 
vation as possible for gravity flow. The 
manufacturing area could be made 
only two stories high with the mixers 
on the top floor and the grinders on 
the ground floor. The buggies of paint 
could be raised by skip hoists to a 
small mezzanine platform over the 
filling tanks in the one-story, finished 
goods warchouse. 

This two-story manufacturing plant 
ind its two warehouses should cost 
ibout the same as the three-story 
plant and two warehouses on a slop; 
ing site. Neither needs freight eleva 
tors. Two small passenger elevators 
should be ample. Ramps for the oc 
casional movement of lift trucks be- 
tween floor levels shoulc be provided. 
In both layouts, raw material and 
finished goods should move on lift 
trucks with pallets to and from the 
manufacturing areas. Raw material in 
the manufacturing areas should flow 
by gravity from mixers to grinders and 
from filling tanks to cans 

A two-story manufacturing building 
with mezzanine for filling tanks and 
two one-story extensions should cost 
considerably less than a three-story, 
storage-and-manufacturing _ building 
without warehouses. There should be 
no increase in operating cost for labor 
f the buggies of paint are raised to a 


costs 
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mezzanine floor over the filling tanks, 
provided pushbutton controlled skip 


hoists are used. Electric power is 
cheap! 
Paint manufacturers in their in 


sistence on complete gravity flow are 
overlooking the excessive construction 
costs in multi story construction as 
compared with single or two-story 
construction. Keep your loads as close 
to the ground as possible and reduce 
vour building costs! 

Engineers generally consider that 
each additional floor in a building adds 
ibout 5 percent to the sq. ft. cost. 
If the top floor in a three to five-story 
building carries a dead load of 400 Ib. 
per sq. ft. from bags of pigment the 
increase is even more. 

(3) Expensive Site—If ground 
space is at a premium and railroad 
tracks cannot be elevated and de 
pressed, then the alternate to the pre 
ceding lavouts is a three-story build 
ing with freight elevators, and two 
one-story wings as warehouses. Such 
design means higher capital costs and, 
due to the use of freight elevators, 
increased operating costs. Few execu- 
tives appreciate the losses in effective 
working time bv emplovees moving 
raw material up in elevators for grav- 
itv flow. or bv executive emplovees 
waiting to ride on elevators. Freight 
elevators in several paint factories 
were found to be too slow and too 
small as to floor area and net safe load. 


SOLIDS HANDLING 


Palletizing—The use of pallets for 
storing bags of pigment or cartons of 
finished goods will be found to reduce 
the excessive handling costs in many 
paint factories. Bags and cartons are 
often rehandled several times where 
pallets are not used and where space 
for storage is cramped. Emplovees 
will be found more efficient when 
provided with pallets and electric or 
gasoline lift trucks. Thev will waste 
less time smoking in the lavatory and 
will not dawdle from being tired due 
to excessive walking. 

Pallets can be leased from a central 
pool or provided bv the paint manu- 
facturer so pigments can be shipped 
in bags on pallets to the paint factory. 
The bags can be left on the pallets 
until the pigments have been used. 
Cost of handling should thereby be 
reduced 

Some paint manufacturers with 
large shipments to some customers 
can even use those pallets for the 
movement of some finished goods be- 
fore the pallets are returned to the 
central pool or to the paint factory. 

Bulk Handling—A few manufac- 


turers of pigment are using air ducts 
to handle their product. They will 
ship their pigment in freight .cars in 


bulk. Most pigment however, is 
shipped in bags, as they offer a ready 
means to paint manufacturers of meas 
uring quantities put into the mixers. 
Where a paint manufacturer is mak 
ing large quantities of only a few kinds 
of paint, the possible use of bulk 
handling should not be overlooked. 
The paint and pigment industry has 
much to learn from other industries 
as to the possibilities of bulk handling 
of powders. The principal objection 
to bulk handling is the small quantity 
of any one variety of paint made by 
the usual manufacturer. 


LIQUIDS HANDLING 


[he pumping of vehicles and solv 
ents is increasingly common. Stor 
ize of them outside of the paint fac 
tory is desirable in order to reduce the 
fire hazard. Automatic controls on the 
pumps may be used, with meters on 
the discharge lines in order to meas 
ure the quantities of vehicles and 
solvents. Smaller quantities may be 
weighed into buggies on floor scales 
from overhead discharge lines. Even 
smaller quantities can be taken by 
quart or gallon measure from drums 
on floor racks. In the latter case, a 
separate brickwall-enclosed room is 
desirable in order to keep fire-insur- 
ance costs low. 

Surprisingly enough to the uniniti- 
ited is the low-cost fire insurance that 
is possible with a properly-designed 
paint factory. Solvents and vehicles, 
except for a few drums, are stored 
outside the factory. Fire walls with 
fire doors are used to break up large, 
one-floor areas into sections. Unpro- 
tected steel columns may be used in 
the warehouses although concrete- 
protected columns will be required in 
the manufacturing areas. Sprinklers 
will be required in the manufacturing 
and warehouse areas. 

Paint factories acceptable for fire 
insurance to the Associated Factory 
Mutuals or to the Factory Insurance 
Association can be built without pay- 
ing too great a premium in capital 
cost. 


SMALL-LOT STORAGE 


One of the expensive nuisances of 
the paint factory is storage in bins of 
small lots of every color and variety of 
paint made, in all the various-sized 
containers. Orders for one or two 
cans of this or that quantitv, color 
ind variety are drawn from these bins 

Here, again, excessive costs are in 
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curred due to poorly lighted bins and 
aisles between bins. The picker works 
slowly not only because of poor light 
but also because of the excessive walk- 
ing required. A time study of the 
picker’s work would be revealing to 
most paint executives 

One method of reducing the walk 
ing would be to provide a trolley along 
the aisles between the bins. Several 
small platforms could be suspended 
therefrom on which to place cans of 
paint. Below each platform a step 
could be provided on which the picker 
could ride as on a child’s scooter. Such 
an installation might cost $10,000. 
Interest and depreciation thereon 
might amount to $1,000 and mainte 
nance would be almost negligible. 
With a picker earning $2,500 to 
$3,000 yearly, not much saving in his 
time or increase in the speed of his 
work is needed to justify the capital 
expenditure required. 


FORCED VENTILATION 


A good argument can be made for 
providing a paint factory with forced 
ventilation in order to remove ob 
jectionable odors and vapors. Em 
ployees will work better in fresh air. 
There does not appear to be any valid 
argument for complete humidification 
control in a paint factory, as there is 
in a textile or tobacco plant; fre 
quently, however, it would definitely 
pay to go as far as forced ventilation 
In many a warehouse more work 
would get done of a hot summer afte: 
noon if a breath of air were stirring. 


CENTRALIZED 
MANUFACTURE 


An interesting study for some man 
ufacturers would be the possibility of 
replacing several small factories, lo 
cated in various cities, by one larg« 
factory in a central location to serve 
warehouses in those cities. Several 
obsolete paint factories could be rc 
placed by one large modern factory 
The capital investment required 
should be less than modernizing sev 
eral factories. Overhead costs should 
be reduced by operating the central 
factory 24 hr. daily. 

A coordinated service involving the 
use of teletype orders from the ware 
houses twice daily, at noon and late 
in the afternoon of each dav, would 
be necessary. Truck shipments from 
the central manufacturing plant might 
be necessary not later than midnight 
of the same day. Railroads are now 
offering fast (often overnight) freight 
service. Production and inventory con 
trol of a high order would be neces- 


sary. Shipments could be made on 


pallets from the central factory to the 
warehouses in order to cut down re 
handling. 

rhe central paint factory could be 
located in a small community where 
building costs could easily be 10 per- 
cent less than in any one of various 
large cities. Wage rates might also 
be less. Manufacturing runs on dif 
ferent varieties of paint could be of a 
day’s duration or more with conse 
quent reduction in labor cost as com 
pared with short runs in the various 
small factories. The use of heavy-duty 
production equipment and pumps on 
at least some varieties of paints and 
the bulk handling of some pigments 
should be possible. 

Location of a paint factory in the 
outskirts of a large city in many cases 
will assure a better grade of employce. 
Advantage could be taken of a larger 
site, that would be possible with 
cheaper land, to provide recreational 
facilities and better living and working 
conditions for emplovees. The trouble- 
some parking problem for emplovees’ 
1utomobiles would also be solved. 

Other possible minor improvements 
include automatic cleaning and wash- 
ing machine for paint buggies, en- 
closed pit for burning refuse, vacuum 
system for cleaning floors, and semi- 
automatic equipment for mixing 
powders and filling packages. 


PRODUCTION CONTROL 


The idea that all pigment used in 
1 paint factory must be stored on the 
same floor with the mixers, and imme- 
diately adjacent thereto, is outmoded 
Some pigment that is used in small 
quantities might be stored to advan- 
tage Larger quantities, however, 
should be delivered on pallets by lift 


trucks under production-control 
methods 
Work should be scheduled by a 


production-control manager and_ its 
sequence not left to a foreman or su 
perintendent. The work to be done 
on a given day should be known the 
night before except for the occasional 
exception of an emergency order. 
Such orders should require the ap- 
proval of the factorv manager before 
fabrication is started as they increase 
operating costs. The paint industry 
in general does not appear to have a 
good understanding of the possibilities 
of production and inventory control. 
This situation is due in part to the 
necessitv in some paint factories of 
manufacturing for stock in order to 
meet the peak demand in spring and 
fall 

Salesmen for a paint manufacturer 
should be required to make an esti- 
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mate every month of demands for va 
rious kinds of paint in the following 
month. A summary of these estimates 
will eliminate many of the vagaries in 
the individual estimates. Prizes might 
be offered to the salesmen coming 
closest to their estimates. The 
monthly summary will be of great 
help to the production manager in 
setting up required inventories and 
production schedules. Every inven- 
tory, of course, should be gov erned by 
maximum and minimum quantities 
that have the approval of the plant’s 
management. 


WAREHOUSE DESIGN 


An investigation of delays in deliv 
eries and shipments of paint to and 
from warehouses might show them 
to be expensive. A warehouse located 
on the fringe of a city, and not in the 
congested downtown district, could 
lead to lower trucking costs. High- 
way and railroad connections avail- 
able for incoming material would have 
to be studied in relation to the city’s 
through streets and expressways. Each 
city will have its own special problems 
in locating a warehouse or factory 
such as cost of land, foundation con- 
ditions, available entry to and exit 
from the site, and available labor 
supply and its quality. 

Shipping and receiving platforms at 
many paint factories are too narrow 
for case in handling shipments. The 
use of enclosures for trucks or railroad 
cars and platforms will not greatly in 
crease the cost of the warehouses. 
Cold climates make such enclosures 
desirable by increasing the speed of 
work in mean weather. 


MACHINE ACCOUNTING 


Several paint manufacturers have in 
stalled, in whole or in part, machine 
accounting. It is particularly advan 
tageous for inventory control of nu 
merous items as in a paint factory. It 
can of course be carried over into 
other accounting functions. 

The day is probably not far distant 
when orders coming over the teletype 
machine to a paint factory from a 
warehouse will be automatically trans- 
ferred to punch cards for machine ac 
counting. 

One chain grocery-store warehousc 
with its machine accounting reports 
each morning at nine o’clock the ex 
act status of its inventory as of the 
preceding midnight. A similar pro 
cedure in a paint factory would be of 
great help in production and inventory 
control where centralized manufac 
turing is possible, 
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Concentration Methods 


. 
GOOD: Single effect concentration apparatus utilizes 


one evaporator, a condenser and a vacuum pump. 


















































Evaporator Condenser 


Fig.t 


>. 
BETTER: Double effect system reduces cost for same 


capacity by more efficient use of heat supplied. 
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BEST: Replacing condenser with adsorber permits 


operation at lower temperature using same power. 
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Evaporator Adsorber Fig.3 











ACUUIT 


Edward Ledoux 


Attapulgus Clay Co. 
Philadelphia, Pa. 


OR INDUSTRIAL applications, vac- 
H uum concentration and drying 

has four major advantages. 
These are: (1) Lower boiling points 
of solutions which create larger tem- 
perature differences between the ma 
terial and source of heat supply. (2) 
Higher heat transfer coefhcients at 
evaporators and condensers when re 
moval of air (or other non-condensa- 
ble gases) prevents formation of in- 
sulating films of near stationary gases 
on transfer surfaces. (3) Lower op- 
erating temperatures which permit 
distillation of mixtures that would de 
compose if heated to the boiling point 
at atmospheric pressure. (4) Air re- 
moval prevents oxidation of substances 
being treated. 

Since the operating pressure is below 
atmospheric, vapor must be pumped 
out, but it must first be condensed 
before removal to reduce the work re 
quired. The general arrangement of 
a single effect apparatus is shown in 
Fig. 1. In the multiple effect system 
shown in Fig. 2, the condensation of 
vapor liberated in one effect is used to 
heat the following effect: the last ef 
fect is connected to the condenser. 
Each effect must of course operate 
under a greater vacuum than the pre 
ceding one since the boiling tempera 
ture must be lower than the con 
densation temperature of the vapor 
from the preceding effect. The ad- 
vantage of the multiple effect system 
is not increased capacity but a reduc- 
tion in operating cost through more 
efficient use of the heat supplied: also, 
the work of the condenser decreases 
when the number of effects increases 
since it has to handle only the vapor 
liberated by the last effect.‘ 

Whatever the number of effects, the 
lowest temperature at which a liquid 
can boil depends upon the vacuum in 
the condenser and, for a given expendi- 
ture of power at the vacuum pump, 
this is limited by the vapor pressure 
in the condenser and therefore the 
temperature of the available cooling 
water. Since the vapor pressure of ad- 
sorbents is lower than that of free 
liquid at the same temperature, replac- 
ing the condenser by a cooled adsorber, 
Fig. 3, will permit operation at even 
lower temperature. This is the pur- 
pose of adsorption drying or concen- 
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oncentration by Adsorption 


tration and, figuratively speaking, it 
comes to filling the condenser with 

] +} 7. 

IGSOTDCHIT. 

Consider the single effect concentra 
tion of an 87 percent solution to 98 
percent. ‘The maximum temperaturc 
it which the solution can be heated is 
20 deg. C. The main 
tained, by proper cooling, at 22 deg. C. 
Ihe mixture to be concentrated is 
characterized by its isosteres shown in 


adsorber is 


Fig. 4; the initial portion of the 22 
deg. C. equilibrium isotherm of the 


idsorbent is also shown in Fig. 4 
Ihe concentration c’ in the adsor 
bent being expressed in grams of 
water per gram of adsorbent dry basis, 
the concentration of the solution must 
be expressed in the same manner 
Thus, on a dry weight basis, the ob 
iective is to concentrate the solution 
from <¢ 1 /0.87 ] 0.15 to « 
1/0.98 ] Note that, when 
the concentration on the basis of 
weight of solution increases, the dry 
weight concentration <« 
First will be considered operation 


~ 
t) t) 





ecreases 


starting under a 753.75 mm. Hg vac- 
rot 4 9 

uum using a ratio m’/m 2 between 

weight of adsorbent and weight of 

solid in solution. The total pressure 


I 
in the svstem at the start will be 
753.75 Hg. As 


760 53.75 6.25 mm 
yf solution in 


suming that the depth 
+] 


he evaporator is small, the liquid will 
be under this absolute pressure. Fig. 4 
shows that, at this pressure and a con 
entration of 0.15, the boiling point 
of the solution is 5 deg. C. (point A) 


ind this is the temperature assumed 
by the solution at the start. If the 
umount of solution is large. its depth 
mav be appreciable and the average 
hydrostatic pressure should be added 
to the 6.25 mm. Hg for the determina- 
tion of the boiling point 

\s operation proceeds, the boiling 
int, and therefore the temperature 
f solution, increases due to the fact 
that its concentration c decreases 
vhile the vapor pressure of the ad- 
rbent increases causing a rise in total 
pressure The problem consists in 


boiling point 
urve of the solution 
Neglecting the 


small amount of 
ipor eliminated fr: 
+] 


m the svstem by 
1e vacuum pump and, expressing that 
the loss in weight of the solution is 


] 


inal to the gain in weight of the ad- 
bent. we have 
This relation determines the con 


centration c of the solution for any 
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temperature °C 


A mixture has characteristic isosteres. 


Along with a plot of them is shown the 


initial portion of a 22 deg. C. equilibrium isotherm of the adsorbent. 


concentration c’ in the adsor- 

Ihe vapor pressure p’ cor- 
responding to c’ is given by the iso- 
therm of the adsorbent and the total 
pressure, which determines the boiling 
For instance, for 


given 


bent. 


point, 1s p’ + 6.25. 


¢’ 0.04, p’ = 1.15, and, from the 
above equation, c = 0.15 — 2 x 0.04 

0.07. The total pressure is 1.15 + 
6.25 7.40. For this pressure and 
c = 0.07, the boiling point is 9.8 deg. 


point B 
Vapor Pressure 


Strictly speaking, the vapor pres- 
sure in the adsorber is slightly higher 
than the equilibrium pressure p’ of the 
adsorbent due to the resistance to dif- 
fusion inside the granules.** However, 
since we have, on the other hand, 
neglected the vapor evacuated by the 
pump, the concentration in the ad- 
sorbent is somewhat lower than that 
calculated so that, for practical pur- 
poses, the difference in vapor pressure 
need not be taken into account. 

Other points of the boiling point 
curve are obtained in the same manner 
and the curve is shown in continuous 
line in Fig. 4. Since, for c’ = 0.075 
(p’ = 2.20), c = 0, the curve is 
asymptotic to the horizontal 2.20 + 
6.25 = 8.45 mm. It will be observed 
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that, when the concentration is 0.03, 
the temperature of the solution is 
18.2 deg. C. and that a concentration 
of 0.02 cannot be reached without 
exceeding the limit temperature of 
20 deg. C. Operation must therefore 
be carried out at lower initial tempera- 
ture: this requires a greater initial 
vacuum. 

If the vacuum is increased to 758 
mm., the total pressure at the start 
will be 2 mm. resulting in an initial 
temperature of — 10 deg. C. (point 
A’). Note that, although this tem- 
perature is lower than 0 deg. C. the 
solution will not freeze because the 
pressure of 2 mm. is lower than the 
sublimation pressure at that tempera- 
ture. The boiling point curve for 755 
mm., determined in the same manner 
as the previous one, is shown in Fig 
4: the asymptote is 2.20 + 2 = 4.20 
mm. The maximum temperature of 
the solution, which exists when the 
concentration is 0.02, is seen to be 
16.6 deg. C. which is satisfactory. The 
final concentration in the adsorbent 
will be c’, = 0.5 (0.15 — 0.02) = 
0.065 that is to say 6.5 percent by 
weight. 

So as to find out the effect of an 
increase in the amount of adsorbent, 
operation at 753.75 mm. vacuum and 
a weight ratio of 4/1 will now be con- 
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sidered. ‘The initial point of the boil- 
ing point curve is of course the same 
is in the previous case at the same 
vacuum. ‘The rest of the curve, cal 
culated m the same manner as before, 
is shown in dashed line in Fig. 4. It 
is lower but not much so. If the 
amount of adsorbent were infinite, its 
vapor pressure would not increase and 
the total pressure in the system would 
remain equal to 6.25 mm. The boiling 
point curve would be the horizontal 
trom point A. This isobar of the solu- 
tion determines the limit of possible 
reduction in temperature which can 
be achieved by increasing the amount 
of adsorbent. It will be apparent that 
this means is considerably less effective 
than increasing the vacuum. In fact, 
for a given weight ratio, the curve may 
be made to coincide with the isobar 
by progressively increasing the rate of 
evacuation to compensate for the risc 
in vapor pressure of the adsorbent. 
Of course, if it is possible to cool 
the adsorber down to a lower tem 
perature than 22 deg. C., there is ad 
vantage in doing so because then the 
equilibrium isotherm of the adsorbent 
is lower, increase in operating pressure 
is reduced and thus the temperature 
of the solution. The lowest possible 
boiling curve obtainable by cooling the 
idsorber is the isobar. On the other 
hand, if the adsorber were not cooled 
it all, its temperature would rise con- 
siderably due to liberation of the heat 
of adsorption and the isotherm would 
hecome progressively much higher. 


Evaporator Heat Supply 


The latent heat of desorption must 
be supplied to the evaporator to keep 
the solution boiling and the process 
in effective operation. This latent heat 
is equal to the normal heat of vapor- 
ization plus the net heat: it is a func- 
tion of both temperature and concen- 
tration which is characteristic of the 
nature of the solution considered and 
it may be calculated from the iso- 
'* The rate at which the heat 
is supplied determines the rate of 
vaporization and therefore controls the 
capacity of the apparatus. This rate is 
1 direct function of the difference be 
tween the temperature of the source 
of supply and that of the solution. 
Thus, if the former remains constant, 
the capacity decreases as operation pro 
ceeds because the temperature of the 
solution rises 

Consider for instance operation at 
758 mm., the room temperature being 
11 deg. C. Since initial temperature 
f the solution is —10 deg. C., opera 
tion could be started without anv 
ictual heating, the latent heat of de 
sorption being provided by the sur- 


steres 


104 





roundings under the temperature dil- 
ference 11 ~(-10) = 21 deg. C. 


Hiowever, this temperature difference, 


which is already very small, would de- 


crease rapidly as well as the activity 
ot boiling and the capacity. When the 
solution nad reached 11 deg. C., that 
is to say a concentration ot 0.025, no 
more heat would flow from the sur- 
roundings and boiling would cease. 
Operation would not stop completely 
however because, the vapor pressure in 
the adsorber still being lower than that 
of the solution, evaporation would con- 
tinue, the necessary heat of desorp- 
tion being supplicd by the solution 
itself. ‘This would cause the tempera- 
ture of the solution to drop below its 
boiling point and the evolution of 
vapor would be due to surface evapora- 
tion only; a much slower process than 
boiling. By reason of the gradual de- 
crease in capacity described above, the 
heating of the solution should be in- 
creased progressively whenever prac- 
ticable. Note that the amount of heat 
to be supplied per unit weight of 
vapor evolved increages gradually be- 
cause the latent heat ot desorption 
increases as the dry weight concen- 
tration decreases. Note also that the 
temperature of the solution is deter- 
mined by the working absolute pres- 
sure and not by the temperature of 
the source of supply. Inspection of 
lig. 4 shows that operation at less 
than 1 mm. absolute pressure will per- 
mit boiling at very low temperature 
but, to hold such low pressures, the 
weight ratio m’/m must be increased 
or the isotherm must be lowered by 
refrigeration or both. 

Ihe capacity of the apparatus de- 
pends also upon the rate of transfer 
of vapor to the adsorbent. Thus, there 
is advantage in using a reasonably fine 
mesh size since the exposed surface 
increases as the particles become 
smaller. Of course, the rate of trans- 
fer increases with the weight ratio 
m’/m. 

In the case discussed previously, the 
nature of the material treated was such 
that the total amount of liquid to 
be removed by adsorption was not too 
great. Materials from which much 
liquid is to be removed should be 
treated by multiple effect. Then, the 
adsorber would have to handle only 
the small amount of vapor in the last 
effect. Alternatively, the material may 
be partially pre-dried at low tempera 
ture by forced draft of dry air or other 
gas.” hy ’ 

Since the basic principle of the proc 
ess described is to condense at a vapor 
pressure lower than the normal one 


at the temperature attainable with 


the available cooling water, it would 
he theoretically possible to obtain 


similar results by other means: for in 


stance by the use of chemicals, 
sulphuric acid, solid chloride hydrates, 
chloride solutions, glycerine, dicthy 
lene glycol, etc. However, these prod- 
ucts do not, like good commercial 
granular adsorbents, possess, individu- 
ally, all the following characteristics 
which are essential to practical indus- 
trial scale operation: (1) high concen- 
tration vaue at low vapor pressure at 
practical cooling temperatures, (2) 
possibility of easy and economical re- 
generation in situ (3) large surface of 
transfer, (4) physical and chemical 
stability, (5) mnon-corrosiveness, (6) 
no partial pressure of its own, (7) low 
cost, 
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Farben Process for 
Lower Vinyl Ethers* 


ANUFACTURE of lower viny] ethers 
by pressure reacting acetylene 
and alcohols is a major industrial ap- 
plication of Reppe acetylene chemistry 
developed by 1. G. Farbenindustrie. 
Since al vinyl ethers can be hydro- 
lized to give alcohol and aldehyde, this 
process offers the — of pro- 
ducing acetaldehyde without using 
mercury or complicated catalysts. 
‘The reaction of acetylene with one 
of the lower boiling aliphatic alcohols 
is exothermic. It may be conducted 
in the liquid phase using potassium 
hydroxide dissolved in the respective 
alcohol as a catalyst. Reaction pro- 
ceeds continuously in reaction towers 
at temperatures varying from 150-165 
deg. C. and at pressures from 4 to 22 
atm. depending on the alcohol used. 
Preparation of the lower vinyl ethers 
is pestommed in two steps. First is the 
manufacture of the so-called “dis- 
tilled” vinyl ethers containing 90-95 
percent vinyl ether and 5-10 percent 
alcohol. Although not suitable for 
polymerization purposes, they can be 
used for conversion to acetaldehyde. 
Second step is the manufacture of 
“distilled” vinyl ethers of purity suit- 
able for polymerization. 
* PB-97606, “The Lower Vinyl Ethers 


and Their Use for Acetaldehyde Manufac- 
ture,” OTS, Department of Commerce. 
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. . . Bishop towers spell .. . 


Chemcel Petrochemicals 


J. V. Hightower 


Southwestern Editor 
Chemical Engineering 


APipD growth, since 1945, of the 
R Bishop, Tex., plant of the 

Chemical Division of Celanese 
Corp. of America symbolizes the re- 
markable expansion of the petrochem- 
icals industry in recent years. Today 
the Bishop plant—Chemcel is its 
name—is one of the leading manu- 
facturers of chemicals from petroleum 
raw materials. Chemcel pede chem- 
icals by the controlled oxidation of 
hydrocarbons. 

The plant is still growing. An im- 
portant factor in its vitality is the 
Chemical Division’s Petroleum Re- 
search Center at Clarkwood, about 25 
mi. crow-flight distance from Bishop. 
Clarkwood’s organization and pilot 
plant equipment are described below. 

Production of chemicals at Bishop 
increased substantially last year. New 
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units for manufacture of isopropyl 
alcohol, n-propyl alcohol and butyl 
alcohols came into operation. The 
1948 prospect is for further expan- 
sion through improved operation of 
existing facilities and raw materials. 
Celanese says that several new chem- 
icals are scheduled this year as a 
result of development work at Clark- 
wood. 

Today, the Bishop property covers 
some 500 acres near Corpus Christi 
on the lower Texas Gulf Coast, a 
locality with enormous natural gas 
reserves. Estimates of the total plant 
investment range between $20 and 
$25 million. Chemcel employs 
around 900. This includes a _ tech- 
nological staff of about 60, of which 
25 are chemical engineers and 15 are 
chemists. 

Chemcel produces, at present, the 
following finished chemicals: acetic 
acid, acetaldehyde, acetone, butyl! al- 
formaldehyde, isopropyl] al- 
methylal, methanol and 


cohols, 
cohol, 
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n-propyl alcohol. Of all the chemicals 
manufactured by Celanese, only one, 
tricresyl phosphate, a__ plasticizer, 
which is produced at the Celanese 
plant at Newark, N. J., is not made 
at Bishop. All these chemicals, in- 
cluding acetic acid and acetone, are 
sold on the open market by Celanese. 
Of the Bishop chemicals, only acetic 
acid and acetone move to company 
plants at Cumberland, Md., and Nar- 
rows, Va., to produce cellulose ace- 
tate. 


Idea for Plant 


When considering going into the 
chemical business, Cellanese had in 
mind the depression of 1929. During 
that period the company became con- 
cerned about future supplies of acetic 
acid, and established research work at 
Cumberland, Md., for production of 
the acid from petroleum hydrocar- 
bons. Research at Cumberland led 
to the decision to build the plant at 


105 





Bishop. Construction started afte: 
war came in 1941, and the first unit 
went into operation in April 1945. 
During that year Chemcel started 
making acetic acid, acetaldehyde, ace 
tone, formaldehyde and methanol. In 
1946 Celanese decided to establish 
the Chemical Division to take over 
the growing chemical activities of 
the company. 

Propane and butane, and to a cer 
tain extent dry natural gas, are the 
basic raw materials which the Bishop 
plant converts into organic chemicals 
required in such fields as synthetic 
resins, plastics, protective coatings, 
pharmaccuticals, dyes, synthetic tex 
tiles, solvents, and chemical inter 
mediates. 

Propane and butane, purchased 
from the La Gloria Corp. and The 
Chicago Corp., are brought into the 
plant as liquids via pipeline at around 
200,000 gpd. and are stored in 
horizontal pressure tanks. Dry natural 
gas, bought from the La Gloria Corp., 
is pipelined into the plant at a pres 
sure range of 400 to 600 psi. and is 
used in gas engines, as boiler fuel and 
as a source of hydrogen. The principal 
non-hydrocarbon raw materials are 
caustic soda and lime 

In the generation of hydrogen the 
dry natural gas is processed in a stan 
dard Girdler hydrogen unit, where 
the gas is reacted initially with steam 
over a nickel catalyst at temperatures 
of around 1,500 deg. F. to produce, as 
end products, hydrogen, carbon mon 
oxide and carbon dioxide. Carbon 
monoxide is subsequently converted 
to carbon dioxide and additional hy 
drogen. 

With reference to the general proc 
essing steps in the plant, the principal 
equipment consists of four primary 
partial oxidation units, two units for 
separation and purification of prod 
ucts from the primary oxidation step, 
two units for the production of for 
maldehyde, an acetic acid plant and 
a unit for the separation and purifica 
tion of alcohols and specialties. 

Prior to oxidation, gaseous propane 
and butane are compressed. Air is 
also compressed at this point. Twen 
ty-two gas engine driven compressors, 
having a combined rating of about 
25,000 hp., are used in the service. 
The oxidation equipment is so at 
ranged that propane or butane or a 
mixture of the two can be processed 
at will. In the oxidation step, care 
ful control of pressures. temperatures 
mcd concentrations is essential, as the 
character and yield of products are 
readily responsive to the operating 
Viltl ibles 

With a few exceptions all the fin 


ished chemicals made in the plant 
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ongimate at the pot where oxidation 
takes place. In the two purification 
units are segregated all chemicals but 
formaldehyde and acctic acid. For- 
maldehyde has a separate refining 
unit; while acetic acid is manufac- 
tured by oxidation of acetaldehyde, 
one of the primary oxidation prod 
ucts. 

In the Bishop plant most of the 
chemical engineering unit processes 
with the exception of those for proc 
essing solids are used. The wide vari 
ety of process equipment reflects the 
fact that numerous intermediate and 
finished chemicals are handled, among 
these being a number that form con- 
stant boiling mixtures or which have 
very close boiling points. The unit 
processes used include fractionation, 
azeotropic distillation, extractive dis 
tillation, liquid-liquid extraction, 
evaporation, absorption, hydrogena- 
tion, dehydrogenation, dehydration, 
hydrolysis, and vapor and liquid phase 
oxidation. 

Outdoor installations prevail, and 
the plant resembles in general appear- 
ance the typical large petroleum tre- 
finery with its many towers and gen 
eral use of aluminum paint. The 
minimum use of enclosed structures 
has the advantages of lower invest- 
ment and lessened possibility of vapor 
accumulations. 


Corrosion 


Like most chemical plants, Chem 
cel has its corrosion problems although 
little or no corrosion is encountered 
in processing until the oxidation step, 
where organic acids make their ap 
pearance. The propane, butane and 
natural gas are substantially free of 
sulphur compounds and can be han 
dled in carbon steel equipment. Much 
stainless steel is used in the handling 
and storage of chemicals. 

Product lines carrying chemicals 
from the units to intermediate and 
final storage tanks are both above 
ground and underground. In some in 
stances of underground construction, 
cathodic protection is used. The ten- 
dency at Bishop is now toward the 
laving of piping above ground because 
this procedure facilitates repair work 
and changes and makes it casier to de 
tect leaks 

An effective system has been in 
stalled to circumvent corrosion of the 
22-in. line which carries water from 
the Nueces river a distance of 25 mi. 
to the plant. After about a year of 
operation water demand exceeded the 
capacity of wells which were originally 
intended as the water supply. With 
well water both limited in volume 
and tending to scale in cooling service 


mcd require excessive treating for 
boiler use, supplementary surface wa 
ter became advisable both from qual- 
ity and quantity standpoints. 

At the time the water line was re- 
quired, cast iron pipe was unobtain 
able. Carbon steel pipe was employed, 
a fact which necessitated corrosion 
protection outside and inside the pipe, 
which is laid underground. For out- 
side protection the pipe was doped 
and wrapped. Further, 17 magnesium 
anodes were buried along the line in 
order to furnish cathodic protection in 
addition to the wrapping. 

For interior protection a deaeration 
system was installed last year. This 
consists of a vertical steel tower 12 ft. 
in diameter and 30 ft. high including 
the hemispherical heads. The tower 
is packed with 16 ft. of wooden slats, 
and is maintained at a vacuum of 
about 28 in. of mercury by electrically 
driven, two-stage, reciprocating vac- 
uum pumps. River water is drawn into 
the top of the vessel and as it falls 
down over the packing the dissolved 
air is removed. The water then passes 
through electric centrifugal pumps 
and is carried to a silt pond at the 
plant before being used. About 95 
percent of the oxygen is removed from 
the water by deaeration. The deaera- 
tion system and the water pumps oper- 
ate automatically and require only oc- 
casional attention. 

To check on corrosion and to in 
spect the build-up of deposits inside 
the line, three test spools, one at each 
end and one in the middle, have been 
installed in such a way that the spools 
may be removed for inspection with- 
out interrupting the line flow. 


Water Treatment 


An unusual economy in water treat- 
ing is possible because of the combina- 
tion use of well and river water and 
the differing character of the two wa- 
ters. Since much of the steam used 
in processing is not available as con 
densate suitable for boiler feed, it 
must be replaced with treated water. 
The well supply contains a large excess 
of sodium bicarbonate and would 
have to be treated with sulphuric 
acid before softening with lime. On 
the other hand, the river water would 
require sodium carbonate treatment 
to remove permanent hardness as well 
as lime to remove temporary hardness. 

It has been found that a proper 
mixture of well water and river water 
needs neither acid nor sodium car- 
bonate treatment before the addition 
of lime. A considerable saving in 
chemical costs is therefore realized. 
The proper ratio of the two waters 
fed to the lime treater is determined 
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by titration only of the river water, 
as the well water composition is con- 
stant. The ratio, maintained by a flow 
controller, averages about two-thirds 
river water to one-third well water. 

The plant uses, as a daily average, 
about 4 million gal. of makeup water, 
including that for boilers and miscella- 
neous requirements, and circulates 
230 million gal. by means of gas en- 
gine driven centrifugal pumps. 

An unusual source of power is used 
to drive the fans on two of the four 
induced draft cooling towers in the 
plant. A portion of the hot com- 
pressed exit gases from the oxidation 
units is expanded through gas turbines 
which operate these fans. 

The plant uses very little electric 


power. That which is used is pur- 
chased, although a small gas engine 
driven generator is held in standby. 


Turbo-generators were difficult to ob- 
tain at the time the plant was built, 
and in addition the use of steam af- 
fords a large degree of flexibility. The 
low cost of natural gas was another 
factor in favor of steam. All process 
pumps are driven by steam turbines. 
Most process pumps have spares. 


Shipments 


Tank cars move most of the chemi- 
cals produced at Bishop. Some prod- 
ucts are shipped in steel cars lined 
with plastic materials. Aluminum cars 
are also used when acetic acid is to be 
moved. Beam scales are used to deter- 
mine the weight of empty cars enter- 
ing the loading area and the same cars 


after filling. Methanol shipments, 
made on a volume basis, are not 


weighed. 

Smaller shipments are handled 
standard 55 gal. drums of steel or alu- 
minum. The drum loading plant, 
completed in 1947, a steel frame 
structure with corrugated aluminum 
roof and sides and concrete floor. 

Chemical waste materials, most of 
which are contained in water from 
the processing units, are pumped to 
evaporation ponds occupying a total 
of 270 acres. Solar evaporation is 
aided by forcing the water through a 
group of riser pipes and into the at- 
through spray nozzles on 
the risers. A second method of 
celerating evaporation consists of 
atomizing part of the water through 
ejector sprays by means of a portion 
of the compressed nitrogen from the 
oxidation units in the plant. 

At Clarkwood, a small locality five 
miles outside Corpus Christi, is the 
unusual, highly specialized Petroleum 
Research Center which does the re 
search and development work for the 
Chemcel plant Construction at 


mosphere 
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Clarkwood began in July, 1946, and 
operations began early in 1947. Of 
the total personnel of approximately 
100, graduate technologists number 
31, of whom 10 are chemical engi- 
hnee;rs, 

The principal functions of the 
Clarkwood plant, an investment well 
over $1,000,000, are: (1) to develop 
improvements in processing at Bishop, 

2) to work out new applications for 
primary chemicals made at Bishop, 

3) to develop ideas for additional 
chemicals which might be made at 
pimop. 

The laboratory research work covers 
analytical chemical research and con- 
trol analyses; development of physical 
analytical methods and _ instruments; 
and organic synthesis studies concern- 
ing the conversion of Chemcel pri- 
mary chemicals into more valuable fin- 
ished products, as well as investigation 
of new raw materials. The engineering 
research group takes over develop- 
ments worked out in the laboratory 
and carries these developments for- 
ward on a pilot plant scale. 

The pilot plant operation group, 
over which a chemical engineer is su- 
perintendent, is a staff of young men 
who have had considerable experience 
in petroleum refineries. Once the 
process conditions have been laid out 
by the superintendent, these men 
keep the plants going. Operation is 
normally seven days a week. 

The maintenance and utilities divi- 
sion has the job of furnishing steam 
and other utilities and also the re- 
sponsibility for repairing, erecting and 
altering the pilot plants. Pilot plant 
maintenance is a considerable task in 
view of frequent changes in processing 
arrangements and instrumentation. 


Construction 


Relatively little of the experimental 
equipment at Clarkwood is housed. 
One exception is, of course, the lab- 
oratory, which is sheltered in a stand- 
ard 40x120-ft. Quonset hut having a 
concrete floor. An impressive sight is 
the trim double line of aluminum 
painted towers of the pilot plants 
standing on a concrete slab 100 ft. 
wide by 180 ft. long. Six such plants 
were in operation in May and two 
more were under construction. The 
highest fractionator is 56 ft. in height 
and has a diameter of 22 in. The 
pilot plant equipment is designed to 
withstand hurricane winds up to 125 


mph. 

Great flexibility with respect to 
erecting new pilot plants or altering 
existing units is obtained by mount- 


ing the towers and other equipment 
along two sides of a steel frame serv- 
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ing as a supporting structure. This 
frame, in the plan view, is a rectangle 
formed by a fine of I-beams 125 ft. 
long and 10 ft. wide. The beams are 
spaced at 25-ft. intervals, thereby 
forming five bays. Twelve ft. above 
the slab is a diamond tread steel floor 
supported on channels fastened to the 
I-beams. Twelve ft. above this is a 
second floor similarly constructed to 
the first. 

The entire assembly is therefore an 
open steel lattice or trellis on which 
individual units of equipment may be 
quickly attached or dismantled. At 
the same time it carries the piping 
manifolds fitted with convenient out- 
lets for water, butane refrigeration, 
steam, electricity, compressed air, fucl 
gas and vacuum. Running the length 
of the structure on each side is an 
open drain about two ft. wide by one 
ft. deep. Covered by stecl grating, 
this drain receives waste discharges 
from the pilot plants and allows vola- 
tile products to be dissipated before 
reaching the sewer. 

Two instrument control houses are 
situated within the supporting struc- 
ture on the concrete slab. One of these 
governs the oxidation pilot plant and 
the other shelters instruments for the 
other units. Aside from the pilot 
plants the only additional facilities 
situated on the slab are the working 
tanks. 


Future Growth 


The Clarkwood installation was 
planned with a view to future growth. 
At present a plot of only five acres is 
po but 45 acres more are avail- 
able when needed. The concrete slab 
sufficiently long as it now stands 

) permit approximately a 75-ft. ex 
md of the supporting structure 
and can be lengthened materially 
within the area now fenced. 

In May a “pre-pilot plant’’ labora- 
tory was being built. This laboratory 
1S designed as a way-station between 
experimentation in glass and the pres- 
ent pilot plants. Equipment is steel. 
Housing for the equipment is a steel 
frame building with a corrugated alu 
minum roof, corrugated galvanized 
iron sides and concrete floor. Around 
the walls, close to the roof, is a 
screened strip to allow gases to dissi- 
pate and to aid in ventilation. 

Raw materials for the work at Clark- 
wood are, as would be expected, con- 
sumed on a small scale. Trucks bring 
in liquefied propane and butane from 
the La Gloria Corp.; these materials 
are stored in horizontal pressure ves 
Natural gas is purchased from 
in the 


sels. 
the Southern Minerals Corp. i 
vicinity. 


107 








A typical water-cooled chamber plant built in 1944-45... 
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Steel framework for four Mills-Packard acid chambers while under construction at Standard Chemical Co.’s plant, Troy, Ala. 
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\ year later the tinished chambers looked like this. Lead plates are held by the steel structure shown in the picture above 
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Development Continues 1n 


Chamber Acid Plants 


Although box chambers are seldom built today, some 57 water-cooled chambers of the 


improved Mills-Packard type have been erected in the United States since early 1942. 


isrory and development of the 
Mills-Packard water-cooled sul- 
phuric acid chamber (of which 


the improved Mills-Packard chamber is 
the offspring) have been published in 
previous issues of Chemical Engineer- 
ing and in other technical periodicals 
e.g., Chem. Met. Eng., 24, p. 786-8, 
1921; and Trans. A. I. Ch. E., 33, p. 
563-77, 1937). Invented by two Eng- 
lishman, W. G. Mills and C. T. 
Packard, as long ago as 1914, the 
Mills-Packard chamber was covered in 
the United States by U. S. Patents 
1,112,546, 1,312,741 and 1,312,742. 


Chamber Shape 


The characteristic shape of the 
Mills-Packard chamber is that of a 
truncated cone, this shape being wel 
adapted to effect another characteristic 
—the even and uniform spreading of 
a film of cooling water over the out 
side surfaces of the chamber curtains, 
when a stream of cool water is ap- 
plied to the center of the chamber 
dome. The early Mills-Packard cham- 
bers were built in three sizes, com- 
prising approximately 7,300, 12,000 
and 19,000 cu. ft. in volume, with 
a height of from 40 to 47 ft. The 
curtains of these early chambers were 
supported by a series of five or six 
horizontal lead straps, some 15 in. 
wide and entirely encircling the cham- 
ber, suspended from rings of 2-in. iron 
pipe attached to nearly vertical T-bars, 
and burned at the lower edges to the 
chamber curtain, at different eleva- 
tions, and spaced apart some 6 or 7 
ft. Each of these lead straps formed 
a V-shaped trough about 12 in. deep 
with the side of the chamber, and of 
course obstructed the downward flow 
of the cooling water. It, therefore, 


Andrew M. Fairlie 


Consulting Chemical Engineer, Atlanta, Ga. 


became necessary to redistribute the 
cooling water at each trough, and this 
was done by perforating the trough, 
near its upper edge, with a series of 
4-in. holes spaced 2 in. apart. 
These early Mills-Packards produced 
sulphuric acid at a space rate of from 
2.75 to 4 cu. ft. of chamber space pet 
pound of sulphur burned per 24 hours, 
depending on the SO, content of the 
burner gas. These chambers enjoyed 
a considerable degree of popularity in 
England, France, Italy, belgium and 
other countries for about a dozen 
vears, but no Mills-Packards were 
crected in the United States until 1925 
when the Armour Fertilizer Works 
built eight of the 12,000 cu. ft. size 
at Jacksonville, Fla. In the following 
vear a method of upright strapping 
of the chamber curtains was invented, 
using 24-in. wide lead fins reinforced 
on either side with steel bars. These 
were bolted to steel links attached to 
eye-bolts secured in turn to the slop- 
ing T-bars which constituted the main 
supporting members of the chamber 
U. S. Patent 1,627,043). This up- 
right method of strapping the chamber 
curtains soon supplanted the horizon- 
tal method and the redistributing 
troughs on the later Mills-Packards 
were absent. The cooling water could 
thus flow down the chamber sides from 
top to bottom without interruption. 
These later Mills-Packards—like the 
earlier ones—had the luted type of 
pan, with the lower edge of the cur- 
tains dipping into the body of acid 
contained in the chamber pan and 
forming a liquid seal for preventing the 
escape of gas or the entrance of air. 
With this arrangement it was neces- 
sary for the collecting trough for the 
heated cooling water to be attached 
to the chamber curtain above the top 
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of the pan upstand. ‘The chamber pan 
was a separate structure, with bottom 
and upstanding sides about 24 ft. 
high, and was independent of the 
chamber curtains except in so far as it 
cooperated with the lower ends of 
the latter and with its acid contents 
to form the liquid seal. The pan walls 
were surrounded by boards on end, flat 
sides against the lead upstand, and 
encircled by steel hoops or wire rope. 
The pan upstands and the lower ends 
of the curtains were not water-cooled, 
and thus the cooling effect was less 
than the maximum possible. 

In the United States the Armour 
Fertilizer Works, encouraged by its 
trial of Mills-Packards at Jacksonville, 
built additional chambers of this type 
at Navassa, N. C., and at Houston, 
Tex., and in 1928 the American Zinc 
Co. of Illinois erected six Mills-Pack- 
ards as an extension to its box-chamber 
plant at East St. Louis, Il. 


Overcoming Failings 


It was for the purpose of overcoming 
the deficiencies of the Mills-Packard 
chamber that the improved Mills- 
Packard chamber [U. S. Patent 2,345,- 
661 (1944)] was devised by the 
writer. The principal features of this 
development are as follows: 

1. The luted type of chamber pan 
is replaced by a pan of the burned 
type, the curtains being rolled thicker 
for a length of about 2 ft. at the lower 
end in order to serve as pan upstands, 
and rolled long enough to provide 2 
or 3 in. of length to be turned in- 
wardly and flat on the chamber bot- 
tom and burned to the latter. 

2. The wooden supports for the pan 
upstand are abolished and the pan up- 


(Continued on page 111) 
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CTIVATED carbon production has 
taken on much importance in 
recent years Owing to its many 


applications in the fields of adsorp 
tion and bleaching. In general, its 
production methods fall into two 
groups, chemical and physical. Prob- 
ably the latest development among 
the physical methods is a process based 
on fluidization which is now being 
employed successfully in the French 
establishment with which the author is 
connected 

In the so-called ¢ 
raw cellulosic materials, such as saw- 
dust, peat, brown coal and the like 
are treated without preliminary cat 
bonization with zinc chloride or other 
ictivating agent, after which the ma 
terial is calcined in an inclosed cham 
ber at a moderate temperature, and 
the residual material is washed to 
climinate the salts. The _ resulting 
product is activated carbon 

In the so-called physical processes 
1 carbonaceous matcrial, either raw or 
ifter a preliminary carbonization, is 
brought to red heat and submitted to 
the semi-oxidizing action of activating 
gases such as steam or carbon dioxide 
\ water-gas reaction results which 
should not be continued bevond a 
limit depending on the technique ap 
plied and the result to be obtained 
Ordinarily this process is carried out 
in rotary kilns or in vertical kilns pro 

d with continuous flow over baffle 
plates. Special arrangements are neces- 
sary for the introduction of heat since 
the activation reaction is endothermic 


hemical processes, 
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the use of activating require 
extremely intimate contact between 
carbonaceous material and gas at high 
temperatures, leading to problems in 
control of the water gas reaction and 
in securing extreme uniformity of 
treatment, not only from particle to 
particle, but throughout each particle. 


a 
£ZAases, 


Newer Process 


The fluidization process described 
here overcomes the disadvantages com- 
monly encountered and permits ex- 
treme uniformity of results to be ac- 
complished. As is well known, of 
course, fluidization has heretofore been 
applied largely in the catalytic crack- 
ing of hydrocarbons. In this applica- 
tion, the catalyst particle becomes 
heavier as it accumulates carbon, 
whereas quite the reverse is true in 

1 process applying fluidization to the 
actin ation of carbonaceous matcrials. 
In the latter case a loss in weight as 
high as 85 percent may take place 
with sawdust as the starting material, 
and it is apparent that this consider- 
able change in physical characteristics 
requires the application of a type of 
process differing materially from the 
fluid catalyst process. 

The ~~ ess described here was de- 
veloped by the Compagnie Industrielle 
de Procédés et d’Applications, Fri- 
Switzerland. The first indus- 
trial scale application has been made 


bourg 





Fluidization Used in Making 
Activated Carbon 


New kiln for producing activated carbon is used 


in process developed by CIPA of Switzerland. 


tial installation involved a kiln of 
about 3,600 Ib. per day production 
capacity which has been operating for 
about a year, while a second kiln, of 
similar characteristics but of larger 
capacity, is now being built at the 
same plant to incorporate certain im- 
provements in automatic operation 
ind in heating. 

Development of the process in- 
volved extensive investigation, and the 
solution of many problems, and has 
resulted in a number of patent ap- 
plications in various countries includ 
ing Swiss Patent Application 14,559, 
French Provisional Patent Applica- 
tions Nos. 533,884 and 537,938, and 
U. S. Patent Application, Serial No. 
767,209. 

The process as finally worked out 
consists in the treatment of finely 
granulated raw carbonaceous mate- 
rials, either untreated or preliminarily 
carbonized, in a fluid bed produced 
by upwardly flowing activating gases 
brought in at a red heat. The solid 
material forms layers about 10 in. or 
more in thickness over a horizontal 
perforated grid. The activating gases 
consist of a mixture of air, combustion 
gases and steam at 900 deg. C., flow- 
ing at sufficient velocity to produce 
turbulence in the carbon without lift- 
ing solid particles beyond the surface 
of the pseudo-liquid layer. 

Under these conditions the turbu- 
lent layer assumes the appearance of 

liquid and its liquid-like properties 
include ready flow over horizontal 
surfaces and production of a remark- 
ible degree of mixing and heat trans- 
fer. These characteristics of the fluid- 
ized bed make it possible to handle 


at the plant, of the Société Anonyme _ solid products in various manners 
Activit, at Vernon, France. The ini- similar to liquids and to secure in this 
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fashion a high de uniformity 
of reaction. 

As compared with the use of other 
types of kiln for activation, the new 
process gives a higher yield on the 
weight of raw material employed, 
since, by giving more uniform treat 
ment, it reduces superficial oxidation 
f the particles to a minimum and at 
the same time permits the treatment 
of products formed from very finely 
granulated material. 

[he accompanying _ illustration 
shows a cross-sectional view of a kiln 
of the type now being employed by 
Société Anonyme Activit. The kiln 
is a vertical cylinder containing a com- 
bustion chamber in its lower portion, 
separated by a perforated arch from 
the section which is provided 
with two horizontal, perforated plates 


gree of 


above 


for the formation of the two-stage 
fluidizing section. The granulated 


sizes from 0.08 in. 
to 2 in., is introduced continuously 
into the upper bed and, after a pe- 
riod of treatment, is withdrawn by a 
steam ejector to the lower fluidized 
bed. Here again, after a period of 
treatment, the finished material is 
withdrawn and conveyed to storage 
by the ejector at the left. 

Heat for the process is provided 
initially by a starting oil burner which 
is shut down after the process is op 
erating stably. Exhaust gas leaves 
from the top of the kiln and part of 
it is recirculated to the combustion 
chamber by the action of a steam 
ejector. By reason of the water gas 


feed material, 





CHAMBER ACID PLANTS 
Continued from page 109) 





} 


tand is stiffened against outward 
thrust of acid contents by upstanding 
ibs of hard lead spaced about 24 ft 
ipart and encircled a series of ad 
justable steel or wrought iron bands 
3. The trough for collecting the 


heated cooling water lowered from 
the former position ibove the top of 
the pan upstand to a position on the 


hamber platform, and its inner wall 
is the upstand of the chamber pan 
itself, while its outer w: : is supported 
by the upstanding web of the bas« 
ingle ring—the Ba Be on which 
the T-bars, mainstav of the chambe 
framing, rest 

Chief advantages of this develop 


ment are that, by combining the pan 
nd curtains of the chamber into an 
ntegral ch unit, the pan up 
stand and the lower ends of the cur 
tains are united and the lead formerly 
into the thus re 


mber 


dipping pan is saved. 
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reaction, the gas produced is high 
enough in calorific value to conduct 
the reaction without outside heat. Ad- 
ditional air is introduced into the com- 
bustion chamber along with the re 
cycled gas and the steam supplied to 
the ejector. There is an excess of 
combustible gas which is drawn off 
at the top of the apparatus for other 
desired heating applications around 
the plant. Necessary valves are pro 
vided at several points for balancing 
the flow to produce the desired tem 
perature and density conditions in the 
boiling bed. 

Experience in the use of the fluid- 
ization method for producing acti- 
vated carbon has shown that not only 
is the method higher efficiency in 
giving a greater yield with closer con 
trol of product quality, but it also 
permits the use of pulverized or finely 
sranulated raw materials which do 
not require preliminary carbonization. 
Such raw materials are practically use- 
less with other activation methods re 
lying on physical means. Since mate- 
rials of this character generally are 
industrial wastes, they tend to be 
plentiful and economical in use. 

In conclusion the author wishes to 
express his appreciation to the Com 
pagnie Industrielle de Procédés et 
d’Applications for permission to pub 
lish here details of the novel tech 
niques involved in this process. 

Editor’s Note It is an 
that a process which made 


yn in the production of activ: ‘ yn 
in the Mo 


was employed during the war 

le, Ala., plant of the Pan American Shell 
Cc to process nut shell 
ducing construction cost. Also, the 


area of chamber surface that is water- 
cooled is increased by from 5 to 74 
percent, depending on the size of the 
chamber. Water-cooling is thus ex- 


tended to the corner of the chamber 


pan where the lead turns from the 
vertical to the horizontal, which is 
the most vulnerable part of a cham 
ber for corrosion by acid. Finally, 


the acid contained in the pan at this 
corner is also water-cooled, and the fre 
quent renewal of the chamber skirt 
ing dipping into the acid contained 
in the luted tvpe of pan is avoided. 
All the good features of the latci 
of Mills-Packard chamber at 

and to them the benefits ot 
water-cooling the chamber pan as 
noted above have been added. The 
rated capacity of the improved Mills 
Packard chamber is from 2.6 cu. ft. of 
space per pound per day of 


ivpe 
retained, 


chamber 


ulphur, with brimstone gas, to 3.5 
cu. ft. with sulphide-ore gas; but in 


practice these rates have been lowered 
by a considerable margin. 
During 1942 and since that year the 


1948 e@ 


total number of improved Mills-Pack 
ard chambers built in the United 
States has been 57, with a combined 
acid-making capacity of 505 tons of 60 
deg. Be. acid daily, distributed among 
12 different plants, located in eight 
different states. Of these 57 chambers, 
34 were distributed among five entirely 
new chamber plants; 18 were at four 
plants in process of conversion from 
box chamber plants to improved Mills 
Packard plants; and five were built as 
extensions to the production capacity 
of box-chamber plants. 

Including the parent Mills-Packard 
as well as the improved modern Mills 
Packard chambers, the total number of 
conical water-cooled chambers erected 


in the United States since 1924, is 
136, distributed as follows: Alabama, 
4; Florida, 36; Georgia, 13; Illinois, 


12; Michigan, 4; Mississippi, 2; North 
Carolina, 9; Ohio, 10; Pennsylvania, 
30: South Carolina, 10; and ‘Texas, 6. 
The combined production capacity of 
these chambers is 1,868 tons of 60 
deg. Be. acid per day. 
Characteristics of the improved 
Mills-Packard plant which are cited 
among its users include reliability, 
since the plant can be counted on to 
produce its acid quota every day, with 
shut-downs for repairs, when needed, 
only of short duration. The plant re- 
quires only about half the weight of 
lead needed by a box chamber plant, 
per ton of capacity, which means a 
substantial reduction both in construc- 
tion and in lead-maintenance costs. 
The fact that no building is needed 
means a further reduction in construc- 
tion and maintenance costs, while the 
compactness of the plant (about one- 
third the area of ah equivalent box 
chamber plant) means lower fixed 
charges and minimum supervision. 
Chamber space per pound of sul- 
phur burned per day is reduced from 
6 to 8 cu. ft. for box chambers to 
2.6 cu. ft., and the individual cham 
bers, being small in diameter, are eas- 
ily and cheaply bypassed. Quick re- 
newal of the chamber bottoms is pos 
sible when that is necessary. Finally, 
the plant has no catalyst to be screened, 
tubes to be cleaned, raises 
and thus needs no licensed 


no boiler 
no steam 
enginecr. 

Recently Feb. 1948, p. 105) 
Chemical Engineering remarked edi 
torially that “It is still premature to 
discuss the demise of the chamber 
plant.” Since the life of a chamber 
plant is anywhere from 25 to 40 years, 
depending on the intensity of opera 
tion and the efficiency of management 
ind maintenance, it seems likely that 
such a discussion will remain pr 
mat: re, to say the least, for a long 
time to come 
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Using statistical analysis, engineers can determine 


Blender Efficiency 


J. P. Beaudry 


Shawinigan Falls, Quebec 


Complicated mathematical derivation leads to simple 


formulas that show how well your blender is operating. 


PPLICATION Of statistical meth- 

ods in the field of chemistry 

and engineering, although 
quite recent, has been singularly rapid. 
The quality control chart is tast be- 
coming a familiar sight in a large 
number of plants, and statistical 
methods of investigation, such as cor- 
relation analysis and factorial experi- 
mentation, are rapidly becoming 
popular. These well-known techniques 
do not exhaust the field of applica- 
tion of statistical methods, however, 
as the following application to blend- 
ing indicates. 

A mass of literature has been writ- 
ten on agitation within the last dec- 
ade. Much of it has proved useful, 
but the lack of general criteria for 
measuring the intensity of agitation 
has markedly retarded the develop- 
ment of a general theory of agitation. 
Statistical methods, however, do offer 
a quantitative measure of agitation 
amenable to mathematical treatment. 

The analysis below applies strictly 
to blending, but the application of 
the method to the study of agitation 
is readily apparent. 

First consider blending as that op- 
eration by which various batches of 
a solution or mixture are mixed so as 
to increase the uniformity of the 
product. In batch production it is 
impossible to prepare identical 
batches; the properties of the product 
oscillate about their mean values. The 
variability of a particular property 
property A) of the product can be 
expressed mathematically as 


y = {cs — Ces)* Z c# 

= c 2 
‘ \ \ ee l 
where V, is the variance of property 


A between batches (variance within 
batches being assumed nil), c,, is the 
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average value of property A, c, is the 
value of property A for the ith batch, 
and N is the number of batches sam- 
pled. The summation extends from 
1 to N. Formula (1) can be taken 
as rigorous when N is greater than 30. 

Now, if these batches are blended, 
samples taken at the outlet of the 
blender at a particular instant in each 
cvcle will be more uniform. For M 
such samples, Formula (1) gives 


7 
, ar" . 
vy.= — Zee 


M 

where V, is the variance of samples 
taken at the outlet of the blender, 
x, is the value of property A for the 
jth sample, and x,, is the average 
value of property A for the samples. 

It can be seen that the ratio V,/V, 
will be a measure of the amount of 
blending received. Where no blend- 
ing takes place, V, will be the same as 
V, and the ratio will be unity. If the 
blending were theoretically perfect, 
V, would-be zero and the ratio would 
be infinite. The ratio V,/V, is called 
the “blending ratio.” 


Ratio and Design 


To relate the blending ratio with 
the design of a blender, assume: (1) 
Individual batches are homogeneous; 
that is, in statistical terminology the 
within-batch variability is nil; (2) er- 
rors of analysis are nil; and (3) the 
characteristic of the solution or mix- 
ture to be studied is additive. For 
instance, if batches of equal volume 
are blended, the characteristics of the 
mixture will be the arithmetic mean 
of the characteristics of the individual 
batches. This latter condition holds 
for the percentage composition of 
most solutions. Assume that the char- 


acteristic being studied is the con- 
centration of component A in the 
solution or mixture to be blended. 

The upper limit of the blending 
ratio can be established by consider- 
ing the performance of an_ ideal 
blender; that is, one within which a 
solution is homogeneous at any in- 
stant. The type of cycle followed by 
the blender must also be specified. 
Three possible types are: (1) Where 
one batch goes in at a time, inflow 
and outflow are simultancous, and 
the level in the blender is held con- 
stant; (2) where one batch goes in 
at a time, inflow and outflow are not 
simultaneous, outflow beginning at 
the end of inflow of a batch; and (3) 
where one batch goes in at a time, 
inflow is intermittent, and outflow 
is continuous. 

The following analysis covers the 
first of the three types, Case (1), 
where, it will be noted, the rates of 
inflow and outflow are equal. Let D 
equal the ratio of blender volume to 
batch volume. For purposes of analy- 
sis, if the volume of a batch is taken 
as the unit volume, then D becomes 
simply the volume of the blender. 
Also let x, be the concentration of 
A in the blender at the beginning of 
inflow of Batch 1; c, be the concen- 
tration of A in the batch entering the 
blender (Batch 1); x be the concen- 
tration of A in the blender at any 
time; x, be the concentration of A in 
the blender at the end of the inflow 
of the first batch; dv be an element 
of volume; and dx be an increment 
of change of x. Then, as c.dv enters 
the blender, and xdv leaves it, 

dz = (ade — rdr)/D 
Integration of (3) between the given 
limits results in 





or In (c x.) /(¢ x,) = L/D. By 
letting 1/D = In I/K, or saying 
K = e’’”, this equation reduces to 
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x, = (1 —K)c, -+ Kx. The general 
form of the equation then becomes* 

re = (1 — K) cn + Koo 4) 

We may now derive a relationship 
between the variance of the concen- 
trations of A between batches (V,) 
ind the variance of the concentra- 
tions of A in samples taken at the 
outlet of the blender at the end of 
inflow of individual batches (V,, 
where the subscript p stands for x,; 
in like manner let the subscript q 
stand for x, 

[his relationship’ 
from the following theorem: If Z 
is a function of X and Y, which 
ire independent variables, and we are 
given the variances of X and Y as V, 


may be found 


ind V,, then 

on(bY eC) 
lor the case under study, therefore, 
pplication of the theorem -zsives 

V, = Va (l — K)? + Ve(K 
But when n is large, V, and V, are 
almost equal and we can assume that 
they are equal. Then we can reduce 
the above equation to 

V./V, l+K K 


Since K is a function of D and S, both 
known values, the of the ratio 
V,./V, can calculated. 


value 
readily be 


Blender Efficiency 


Che ratio V,/V, represents a limit 
ing value actual blender 
can approach but never surpass. As 
such, we may call it the “limiting 
ratio” and give it a con 
venient svmbol y. For the three types 
of blending defined above. we can 
then substitute the three different 
values of K into Equation (5 

l +e 


1 


1 — et 


which an 


blending 


2D —1 
It is an interesting point that for 
ll values of D, », is the largest, 


is the next, and y, is the smallest. 

° 3 nters gt note that blending 
types (2) and (3) may also be reduced 
the same genera Proofs ars 
omitted here but will be supplied by the 
author if requested. The three types of 
blending all result in Equation (4) when 
s lefined follow for the three 


‘ [ wen ] 
Sj) Ss ] 


S is defined as the ratio of 


i t pe ( ) 
inflow rate to outflow rate, the two being 


unequal uniess there is no interruption 
hetween inflows 

j}See ©. L. Davie Statistical Method 
mn Research and Production, Oliver and 
Boyd, London, 1947. 


Thus Method (1) is the best. This 
applies only to a perfect blender, of 
course. 

In practice, sampling before and 
after blending will give a blending 
ratio lower than y, since perfect 
blending is not attained. If we recall 
that the blending ratio is unity when 
no blending takes place, we see that 
we can erect a scale with a lowe 
limit of 1 and an upper limit of y. 
The actual ratio V,/V, will fall be- 
tween these two limits. A more con- 
venient scale is obtained by subtract- 
ing one from each element in the 
scale, the new scale running from 
zero to (y 1). The blending ratio 
found in actual practice must also 
have | subtracted from it. Using this 
scale, the blending efficiency (B. E.) 
expressed as a percentage of the efh 
ciency of a perfect blender is given by 


B. E [((Ve/V pace — 1}( 100)/(y — 1) (6 


It can be seen that the blending 
eficiency, as defined by (6) is a 
mathematical measure of the degrec 
to which a blender approaches th 
perfect blender. It is independent of 
D, and of the type of cycle, and de 
pends solely on the internal design 
of the blender and on the properties 
of the mixture being blended. The 
limiting blending ratio y is independ 
ent of the internal design and de 
pends, so to speak, on the external 
design of the blender. The actual 
blending ratio will be a function of 
y and of the blending efficiency. 

Although the above theory is some 
what involved, applications of it are 
quite simple. The following case is 
worked out as an example. 

In a viscose plant, batches of vis 
cose were blended in a blender whose 
capacity was three times the volume 
of the individual batches. Thus D 
3. A Type (1) cycle was followed. 
Calculating from Equation (5) for 
this evele, ¥ 6.1. Here, 30 
batches were analyzed for caustic, as 
well as 30 samples of blended viscose 
taken at the end of inflow of the cor- 
responding batches. For the batches 
going in the average caustic concen- 
tration was 6.5 percent, and it was 


tvpc 


ilso 6.5 percent in the samples of 
blended viscose. However, using 


Equation (1), the variation in the 
batches (V,) was 0.0026. Similarly, 
using Equation (2), the variation in 
the blended viscose samples (V,) was 
0.0010. Hence the blending ratio is 


given by 0.0026/0.0010 2.6. 
Therefore, from Equation (6), the 
blender efficiency was (2.6 — 1) 


100) /(6.1 ] 31.4 percent. 
Since this low figure indicated poor 
efficiency, stirring and _ recirculation 
in the blender were improved. The 
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tests were then repeated giving the 
following figures: V, = 0.0028, V, 
= 0.0006, the actual blending ratio 

4.66, and the blending efficiency 

71.8 percent. 

The concepts of blending ratio and 
blender efficiency described above 
have been found quite valuable in 
the improvement of existing equip 
ment. Since the basic laws of agita 
tion apply to any type of agitation as 
well as to blending, correlation of 
blender efficiency with such factors 
as stirrer speed, volume, shape of 
blender, viscosity, and power con- 
sumption, should prove fruitful to the 
whole field of agitation. These con- 
cepts should also prove useful in 
plant design involving installation of 
blending equipment, since they re- 
late a process requirement, variability 
of product, with equipment design. 


From Acetylene to 


Cyclooctatetraene 
ESEARCH on polymerization of 
R acetylene to produce  cyclo- 


octatetraene (COT) and homologs is 
one of the important developments in 
chemistry uncovered by American in- 
vestigators in Germany. 

In the process, worked out by I. G. 
Farbenindustrie’s director of organic 
research, J. Walter Reppe, a_ nickel 
cyanide catalyst is suspended in tetra- 
hvdrofurane. This is brought into con 
tact with acetylene in a nitrogen at 
mosphere at 15-20 atmospheres total 
pressure and temperatures ranging 
from 70-150 deg. C. After 50-60 hr. 
of reaction time the experiment is 
stopped as the rate of acetylene take-up 
becomes extremely slow. The reaction 
product is obtained in a_ brownish 
black solution with suspended cuprene. 
Cuprene and catalyst are filtered off. 

Between 1940 and 1944 polymeriza- 
tion of acetylene to COT was carried 
out experimentally at the I. G. Farben 
Ludwigshafen plant. Further develop 
ment was discontinued in 1944 leaving 
the process still in the research stage. 
Yields are only fair to good and repro 
ductibility of results is poor. Estimated 
over-all yield of COT and homologs, 
plus cuprene and benzene, is about 
90 percent of that of the COT and 
the formation of benzene and resin 
10-15 percent each of the COT. 

An account of the process as worked 
out by Reppe is contained in a re 
port “Polymerization of Acctvlene to 
Cyclooctatetraene,”* published by the 
Office of Technical Services. 

* PB-62593 “Polymerization of Acetylene 
to Cyclooctatetraene,” mimeographed, 


$3.50, 139 pages. Order from OTS, Depart- 
ment of Commerce, Washington 25, D. C. 
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MANUAL CONTROL OF DEIONIZATION is thing of AUTOMATIC CONTROL OF DEIONIZATION is planned 


the present. It requires longer cycle, less initial outlay for most new units. Labor cost is lower, cycle shorter. 


lon Exchange in Beet 


Last year three commercial ion exchange units were operating in the beet sugar industry. 
Here’s what ion exchange now does and, more important, what it may mean. 


B. N. Dickinson 


Chemical Process Co., Redwood City, Calif. 





What It May Mean to Process Industries 


If the beet sugar industry converts 50 percent to the use of ion-exchange within the next decade and associated trends 


continue, what would be the major effects on the sugar and chemical process industries? 


1. More Sugar, Less Molasses hloride solution {as 100 percent sulphate) would be pro 
(a) If ador were non-selective. sugar refineries coul duced and probably used as a liquid fertilizer in adjacent beet 
ag f beets about $5.000 tons. fields. Sugar plants might become active in recovering pectin 
e , $8 250 About 90.000 tons less and byproducts such as glutamic acid, glutamine and pyrroli- 
=" ib le. But the reduced quantity of residual done carboxylic acid for conversion to monosodium glutamate 
lasses could be upgraded to edible or confectionery sirup , , , 
ke i. New Markets for Some Chemicals 
(b) If non-Steffens plants convert first selectively, then the 
f . — ae A new, seasonal annual market would be created for about 
raig nouse molasses not now Stefienize 7 , : 
, , 7 50,000 tons of 93 percent sulphuric acid and 15,000 tons of 
be t t mn exchanged out of existence to yield P P hee 


' P anhydrous ammonia or 30,000 tons of 100 percent caustic soda 
sugar in the bag. Loss of the nitrogen- : 


i: > | +} , j ery } } } 
SY be felt by the yeast in str which has a 
, 5. Less Market for Others 
ng used it as a cheap and ideal culture med : 
Make-up demand for resins would be small; new secondary 
2. Less Use of Sulphur, Limestone, Coke market for phenol and formaldehyde would total only about 
Use of over 1,000 tons of sulphur annually would be elin 500,000 Ib. annually 
1 sugar 1 g:; some 10 tons of | stone and ‘ : 
—_" 6. Effect Would be Localized 
yt f Le © 1 pe sly be el , 


Since about 75 percent of the beet sugar output comes from 
\ ; 
3. More Byproducts the western states, repercussion would be largely in the chem- 


Up to about 58,000 tons of 3-5 percent ammonium sulphate ical and process industries of that area 
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FLOWSHEET OF THE FUTURE may 


look like this. Ion exchange and other 


trends may revolutionize the process and equipment used in beet sugar refining. 


Sugar Refining 


ON EXCHANGE is making history 
| in the beet sugar refining indus- 

try; there is increasing evidence 
that it will make more. Some 
neers regard this development, used 
commercially for the first time last 
season, as potentially one of the most 
significant single advances during the 
industry’ s 70 years of existence in this 
country. If adopted on a wide scale, 
it will profoundly affect the technol- 
ogy (and the economics) of beet sugar 
rehning. 


engl 


Vallez Had an Idea 


Henry Vallez of the Isabella Sugar 
Co., Mt. Pleasant, Mich., is usually 


credited with pioneering the use of 
ion exchange in beet sugar refining. 
After years of experimental and small 
pilot plant work, Isabella operated a 
semi-commercial unit in 1941. Dur- 
ing the same campaign Union Sugar 
Co. operated a pilot plant at Bettera- 
via, Calif. Amalgamated Sugar Co. 
operated a similar unit at Burley, 
Idaho. In 1945 Holly Sugar Corp. ran 
a pilot plant at Alvarado, Calif. 
Vallez’ idea has gone a long way 
since 1941. Last year three commer- 
cial ion exchange units were operated 
by the beet sugar industry. These were 


Holly Sugar Corp. at Hardin, Mont., 


Layton Sugar Co. at Layton, Utah, 
and Utah-Idaho Sugar Co. at West 
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Jordan, Utah. The Twin Falls, Idaho, 
plant of Amalgamated Sugar Co. ran 
for a limited period on raw juice dur- 
ing 1946; it will operate on a large 
scale next season. A number of pilot 
plant and semi-commercial units are 
in existence. The principles of ion 
exchange can, of course, be used in 
a number of other industries. Table I 
lists the bulk of present installations 
in the sugar and sirups fields in the 
U.S. The important point to remem- 
ber is that ion exchange is a relatively 
new unit operation in these industries 
that may result in major technological 
and economic changes (see Chem. 
Eng., July 1947, pp. 123-130). 

How fast and how soon? That’s the 
crux of the matter for the chemical 
industry. Frankly, it is unlikely that 
the beet sugar industry will soon con- 
vert completely to the use of ion ex- 
change purification. Factories without 
Steffens houses would be the logical 
ones to convert first. The economic 
picture may be more favorable in areas 
of low purity beets. It is reasonable 
to estimate on the basis of present pre- 
liminary data that 50 percent of the 
beet sugar capacity of the country may 
be converted within the next decade 
or sooner. If so, what would be the 
major effects on the sugar refining and 
chemical industries? —The accompany- 
ing box summarizes the arithmetic of 
such a conversion. Since about 75 
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percent of the nation’s beet sugar pro 
duction comes from the West, this 
areca would naturally receive most of 
the repercussions. 


From West Jordan 


Available data on results of the three 
commercial ion exchange units in the 
beet sugar field that operated last year 
are given in the following paragraphs. 

Equipment at the West Jordan 
plant of Utah-Idaho Sugar Co. con- 
sists of three identical pairs of ex- 
changer tanks. Each is 4 ft. in diam- 
eter and 12 ft. high and contains 75 
cu. ft. of exchanger with a bed-depth 
of 6 ft. Other items include a sirup 
dilution tank at the remelt station, 
heat exchanger, raw sirup storage tank, 
sweet water storage, and three tanks 
for mixing iegenerating agents. Pipes 
and valves are 2 in. in size. All equip- 
ment and lines are rubber-lined. Riffle 
boxes are provided to catch any ex- 
changer backwashed from the tanks. 
The unit is operated manually. Differ 
ential air pressure maintains flow 
through the tanks—17 psi. maintained 
in the first tank, 15 in the second, 
10 in the third, and not more than 5 
psi. in the last. 

This plant introduced an innova 
tion by operating on a portion (about 

25 percent) of the intermediate sirup 


produced from the high raw cen 
trifugals rather than on second car- 
bonation juice. Effluent sirup from 


the exchangers was returned to the 
thin juice fed to the evaporator. Sirup 
from the second centrifugals was di- 
luted to 30 brix with sweet water! 
from the exchangers and factory thin 
juice; the latter furnished the bulk of 
diluent. Temperature of the diluted 
sirup was then dropped from 60 to 
20 deg. C. It was pumped into the 
exchanger battery to make a double 
pass through two pairs of deionization 
units in series. This was done so that 
the effluent flowed from a_ partially 
exhausted into a fresh pair. 

The finished product was con- 
trolled by keeping the apparent sugar 
purity of deionization (D.I.) sirup 
composited hourly above 90 percent; 
this is about the average purity of the 
white pan at West Jordan. In addi- 
tion, a color endpoint was taken when 
the exchanger effluent sirup, after di- 
lution to the same brix as the thin 
juice, matched that of the thin juice. 

Slight manipulation of air pressure 
kept a flow of 15 gpm. through the 
D.I. plant. This gave a cycle of 2.75 
hr. for each pair in the clean-up posi 
tion and the same for those in the 
fresh position—a total of 5.5 hr. in 
service. This may drop to 4 hr. when 
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Table I 


Some lon Exchange Installations in the Sugar and Sirups Fields 


in the U. S. 


bore Plant Location 


mteod Sugar ¢ Hunk Idaho 


Ninalyat 


Amalgamated Sugar ( Twin Falls, Idal 


Corn Products Refining Arg I 
Co 
Corn Products Refinis Corpus Christi, Tex 
C 
Corn Produets Refinis Pekin, I 
('o 
Hawaiian Pineapple Honolulu, Haw 
Ltd 
Holly Sugar Cory Alvarado, Calif 
Holly Sugar Cor; Hardin, Mont 
Isabella Sugar Co Mt. Pleasant, M 


Juice Industries, Inc Dunedin, Fla 
Layton Sugar Co La m, Utal 
Pacific Chemical & PF: Oahu Sugar ¢ 


heer Co. with Hawaiias Hawaii 
> 

Sugar Planters’ Assoc ia- 

tion 


Publicker Industries, In« Philadelphia, Pa 
Union Sugar Co Betteravia, Calif 
United States Sugar Cor; Clewiston, Fla 
Utah-Idaho Sugar Co West Jordan, Uta! 
Weverly Sugar Co Waverly, lowa 


spoiled and low purity bects are being 
used 

Cation exchanger was regenerated 
with about 4.2 Ib. of H_SO, 
cent solution) per cu. ft. of bed in 
two stages. Last half of the regenerant 
was returned to the acid mixing tank 
unl fortited to 8 percent with fresh 
acid. It was then used to regenerate 
mother cation bed. Calcium sulphate 
accumulated in the acid mixing tank, 
but no build-up in the bed was re 
ported. Anion exchanger was regen 
erated with 3 Ib. of NaOH (as 8 per- 
cent) per cu. ft. of bed. The cation 
bed was rinsed weekly with caustic 
to remove protein. and other accumu 
The plant 
was in constant operation for 75 days 
during the campaign with no apparent 
loss of bed capacity except for a small 
ibrupt drop during the first week. 
With incoming raw sirup averaging 
3 deg. C., the invert created by the 
double pass system averaged 1.12 per 
cent on dry substance. Invert in the 
final molasses was 0.5 percent on dry 
substance. By 


Ss 
as pel 


lated organic compounds 


+ 


using low-purity ma 
chine sirup, it was possible to use the 
double pass without excessive invert 


sion losses; enough impurities werc 
ipparently carried through the first 
pair to buffer against inversion in the 
second pair of exchangers. Passage of 
solution 
through well-regenerated cation gives 
high inversion since evidently the ca 
tion exchanger in the hydrogen state 
cts as a solid catalyst in the absence 
of buffering impurities 

Engineering work at West Jordan 
was done by Utah-Idaho Sugar Co 
I'he exchangers were manufactured 
bv Chemical Process Co 

Table I summarizes results at this 
plant for the 1947 campaign, whil 
lable II gives preliminary cost data 


a relatively pure sugal 
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Citrus wastes 


i pe « f Processing Statua 
Keet juice and molasscs Pilot plant and semi- 
commercial : 
Beet juice Resuming operation next 
campaign 
Dextrose Pilot plant 
Dextrose from milo maize Commercial plant under 


construction 

Commercial plant under 
construction 

Commercial operation 


Corn Sirup 
> ' , 
Pineapple mil juice 


Beet juice Pilot plant shut down 
Beet juice Commercial operation 
Various types of molasses Pilot plant and semi- 
commercial 

Commercial operation 


Beet juice Commercial operation 

ne ce Pilot prant shut down 
Maltose (Commercial operation 
Beet juice Pilot plant dismantled 


Pilot plant 


Beet machine Commercial operation 


Malfose Commercial plant shut 
iown 

per 100 tons of beets. Net proht 

rown in this table does not include 

unortization of initial exchangers, 


maintenance, resin 
fuel. Required power is only that for 
Since thin juice 
was largely used to dilute the inter 
mediate sirup, little extra water was 
used; cost of extra fuel would thus be 
small. ‘The high price prevailing for 
molasses at present is an abnormally 
high charge against ion exchange. 


LOSSCS, power Ol 


opcrating five pumps 


From Layton 


The Layton plant of Layton Sugar 
Co. has four D.I. units in parallel. 
Each pair has 675 cu. ft. of cation and 
+12 cu. ft. of anion exchangers. The 
former occupied about an 8-ft. deep 
bed in a 10 x 14 ft. tank; the latter 
about 54 ft. in a 10 x 11 ft. tank. 
Equipment is rubber-lined. All opera- 
tions are manually controlled. 

Layton began with a four-boiling 
system, but too much high-purity sirup 
went into. discard molasses. Then a 
five-boiling system was installed. The 
boiling of ion-exchange sirup on the 
high-purity side was not greatly dif- 
ferent from working standard bect 
juice. But low-purity liquors need bet- 
ter pan circulation since impurities 
removed by ion exchange are those 
which give heavy viscosities. Other- 
wise the crystals grow to a certain 
gravity and then settle out like sand, 
making it impossible to boil a low 
pan and hold it after 4.5 to 5 hr. A 
few low raw pans were dug out at 
Lavton before this fact’ was realized. 

\ sugar extraction of 93.5 percent 
was indicated on the basis of a five 
boiling system. A figure nearer 92 
percent was actually reached during 
the 1947 campaign; this included 
some two weeks’ run on straight house 


and a period when “bugs” were be- 
ing climinated. Purity of discard mo- 


lasses from 18 days of straight house 
was 58.59 percent; for the ion ex 
change period it was 57.41 percent. 
Regencration of cation was two 
stage with the use of 4 percent I1,SO, 
Regencration of anion was one-stage 
with 5 percent ammonia solution 
20.44 Ib. of 66 deg. Be. H,SO, and 
11.81 Ib. of anhydrous NH, were con 
sumed per ton of beets. It is hoped 
that these figures can be reduced. 
Beds were backwashed with hot wa 
ter ahead of regeneration to mitigate 
poisoning. Bed mainte 
against poisoning by tena 
molecules has been a 
major problem. Special regeneration 
techniques, however, have been 
worked out to overcome this handicap 
Juice was cooled to 50 deg. F. by heat 
exchangers before going to the D.I 


unit. Average figures on the thin 
juice at Layton are 


exchanger 
nance 
ciously-held 


From 


I xchengers I xchangers 

Brix 12.95 11.81 
Sugar, percent 12.13 11.61 
Purity, percent 93 .76 98 60 
pH 8.14 7.13 
Invert, percent 0.13 0 36 
Non-sugar removal, per 

cent eee 77 56 


Color developed more rapidly and 
intensely on boiling D.I. juice than 
was anticipated in view of nitrogen- 
removal by the exchangers. This was 
also observed at the Hardin plant. 
Color also deposited on crystals from 
liquors of purity high enough to vield 
white sugar from a standard beet 
juice. The second strike sugar was 
bagged separately because of its greater 
color. As at Hardin, heating surfaces 
on the sugar end were kept clean of 
scale, normally a troublesome item in 
sugar boiling. Engineering of the 
Layton plant was by Illinois Water 
Treatment Co. Exchangers were pro- 
vided by National Aluminate Corp 
and Chemical Process Co. 


From Hardin 


The Hardin unit of Holly Sugar 
Corp. was in continuous performance 
by November 30 and continued to 
process second carbonation juice until 
the campaign ended on December 21 
All juice from some 36,550 tons of 
beets was treated by ion exchange 
during this period. 

The plant has four pairs of tanks, 
each 10 x 10 ft. with spun heads de- 
signed for a working pressure of 60 
psi. They are rubber-lined through 
out, as are all piping and valves which 
come in contact with sugar solution 
Control is by push-button operation 
of switches which open or close the 
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Table 11—Results of Ion Exchange Use at Utah-Idaho 


Sugar Co. 


Previous 10-Yr 


Average 

Sugar in beets, percent. . 15.814 
Purity of beets, percent 84.52 
Beets sliced, tons. . : 74,474 
Increase net sugar extraction, 

PEGE occ ctecoss : , 4.04 
Decrease molasses, percent on 

BO cscccess Se sukeee 1.10 

* 1947 as compa i Ww previou vera 


valves through relays, solenoid pilot 
valves and air pistons. Each tank had 
410 cu. ft. of exchanger as a bed 5.25 
ft. deep. Regeneration of the cation 
cell was three-stage with 5 to 6 per- 
cent H,SO,. Anion beds were regen- 
crated single-stage with 2 percent am- 
monia solution. 

Incoming second carbonation juice 
was filtered, then cooled through a 
spiral-type heat exchanger. This gives 
some of its heat value to treated juice 
leaving the exchanger cells. It was 
then cooled to below 20 deg. C. in a 
tubular cooler using factory supply 
water. The juice was pumped through 
a single pair of cation and anion cells 
to the evaporator without any further 
treatment. Representative results are 
as follows: 


° From 

Exchangers Exchangers 
0 12.5 9.6 
Sugar, percent. . 11.0 9.5 
Purity, percent. 89 .6 97 .6 
ee - 9.2 7.5 
Conductivity, mmhos. 4,325 245 


Nitrogen coefficient, ar- 
ehh doé-emi eee 126 55 

Dilution, percent re 

Non-sugar removal, per- 


Gis 2 6s c0eees 0% saad 82.5 
Nitrogen removal, percent 6 
Ash removal, approx. per- 

Gis 6 banscuccbssoedas ery 


volume ‘was put through before the 
brix began to rise; by the time one 
bed-volume had gone through, a solu- 
tion of about a full brix was emerging. 
The reverse relationship held for 
sweetening-off. At one bed-volume 
the brix of the effluent began to level 
off above zero; non-sugars were prob- 
ably being flushed from the bed by 
minerals in the raw water. 

Minimum quantities of regenerants 
were not determined because of the 
shortness of the run. Good results 
were obtained with 25 Ib. of 93 per- 
cent H,SO, and 6 Ib. of anhydrous 
NH, per ton of beets. 

Altered nature of deionized juice 
created problems, as at Layton, in 
sugar boiling. This was especially true 
with low-purity juices, since altered 
viscosities affected the sugar-boiler’s 
judgment. The white pan grained 
well. Massecuites spun well in the 
white centrifugals, but graining on 
the lower-purity pans gave some diffi 
culty. Increase in invert in the lower- 


helpers. * Not 


text). 


purity liquids arising from boiling dif- 
ficulties caused some rather high-pur- 
ity molasses to be discarded. 

Darkening which occurred during 
boiling was surprising in view of the 
high nitrogen-removal by ion ex- 
change: the Maillard browning reac- 
tion is usually assumed to account for 
this feature. The white sugar was of 
superior quality, averaging 0.0008 per- 
cent ash with an SO, content of 0.3 
ppm. There was a marked improve- 
ment in candy-grade sugar and a rise 
in the darkening temperature during 
the candy test. Raw sugars produced 
from ion exchange sirup were free of 
objectionable tastes and odors; the 
same was true of the final molasses. 
Similar results were obtained at Lay- 
ton. No figures are available from the 
Hardin plant on the increase in sugar 
yield through use of ion exchange. 
This plant was engineered by the Dorr 
Co. and exchangers were provided by 
Chemical Process Co. 

Interest is increasing in the possible 
recovery of non-sugars which are re- 
coverable from beet juices by ion ex- 
change. These not only have a po- 
tential value, but their removal would 
simplify sugar refining since nitrogen 
compounds cause color formation dur- 
ing boiling. 


Byproducts 


Glutamine, glutamic acid and 
pyrrolidone carboxylic acid coexist in 
various degrees in beet juice. Glu- 
tamic acid appears in the Steffens 
house waste in a dilute solution with 
considerable sugar impurity that com- 
plicates its recovery. In the Western 
states, some Steffens waste is now con- 
centrated and shipped to International 
Minerals & Chemical Corp. at San 
Jose, Calif., for recovery of glutamic 
acid. However, travel of the acid 
through the refinery both complicates 
sugar boiling and causes appreciable 
loss of glutamic acid. 

Glutamine and glutamic acid can 
be adsorbed on a cation exchanger and 
stripped with ammonia. Pyrrolidone 
carboxylic acid is adsorbed on the 
anion bed and removed by the usual 
regeneration. Both are thus recover- 
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including amortization, 


Table I11—Cost Balance for Use of Ion Exchange’ 








Based on Based on 
Previous 10-Yr. Previous 5-Y« 

l’revious 5-Yr 1047 Lalor? $2.00 $3.90 

Average Average Regenerants 9.90 9.90 

15.742 15.050 Molasses lost (@ $40 per ton) . 44.00 48.80 

90,303 91,550 Pe $57.80 $62.60 

a Peore Sugar credit (@ 64c. per Ib.) . 79.04 91.96 

6.79 te teee ee WE nkedécccass 21.24 $29.36 
1.22 ‘Values are per 100 tons of beets. * Three operators plus two 


maintenance, etc. (see 


able in fairly concentrated form. 

The more complete the nitrogen 
removal at the beginning of the proc- 
ess, the less trouble will be had from 
coloring by Browning reactions. Such 
colors tend to be adsorbed on sugar 
crystals; this is enhanced somewhat in 
high-purity D.I. juice over equally 
dark standard juices of lower purity. 
Perhaps the small amount of invert 
created by deionization causes colors 
by reacting with nitrogen-containing 
molecules; these may be akin to those 
which cause staining of crystals in cane 
sugar boiling. Heavy liming has al- 
ways destroyed any invert entering the 
beet sugar house from inferior beets. 

Raw sugars from the low-purity 
boiling are excellent in quality—free 
of the odor and taste of beets. 


Predefecation 


There has been widespread interest 
in a predefecating technique to re- 
place the present heavy liming and 
carbonating steps. This would cut 
down the consumption of limestone 
and coke, which are expensive. Good 
limestone is also becoming scarce, ¢s- 
pecially on the West Coast. One such 
predefecating technique is that of 
light liming. In a standard house, an 
average of 2.3 percent CaO on beets 
is used but as little as 0.2-0.3 of this 
may actually be required for clarifica- 
tion; excess lime serves as a filter aid. 

If a Steffens house is also operated, 
then average lime consumption jumps 
to about 3.6 percent CaO on beets. 
One of the chief difficulties prevent- 
ing widespread adoption of light lim- 
ing is the poor filterability of the slimy 
predefecation mud. Materials other 
than lime are now being studied as 
predefecating agents. 

Acknowledgement is made to the 
following persons and organizations 
for aid and permission to use data: 
Lyle B. Porter of Illinois Water Treat- 
ing Co. H. E. Ellison of Layton 
Sugar Co.; E. B. Fitch and J. W. 
Michener of the Dorr Co.; E. A. 
Haagensen of Holly Sugar Corp.; 
E. F. Berry and R. S. Gaddie of Utah- 
Idaho Sugar Co.; the American Soci- 
ety of Sugar Beet Technologists. 
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SIGNAL SYSTEMS—A signal system 


the alarm switch (a), or two switches moving simultaneously 
(b) is used for audible and visible alarms. (Fig. 1). 


relay energized by 


LIQUID LEVEL—lIn simple bubbler type detecting device, 
changes in tank level activate the mercury manometer. Con- 
tact with electrode energizes alarm circuit. (Fig. 2). 


Emergency Alarms Safeguard 


Unsafe or abnormal operating conditions are called 


tO operator's attention by alarm instruments. 


C. S. 


Beard 


Bechtel Corp., San Francisco, Calif 


ROCESS control instruments are 
recognized as necessary to the 
manufacture of products requir- 


ing close adherence to specifications. 
(he human operator is no match for 
the instruments that detect and cor 
rect infinitesimal changes that hardly 
move the measuring pen or indicator. 
However, it is difficult to continually 
watch the chart that is drawing a 
straight line or the gage that doesn’t 
waver. It is unnecessary to do so if 
we will give proper consideration to 
other automatic devices to act as 
watchmen. As is true of all law en- 
torcement, the cost may look large 
considering the long periods of inac 
tivity, but the price is small for pro 
tection against one outburst of law 
lessness or one experience with loss 
of control 

Whether dependence is placed 
upon an operator or an instrument to 
control process changes, the necessity 
tor alarms and shutdown devices to 
protect against the failure of man or 
machine is recognized. 

For instance, a Hortonsphere may 
be used as surge capacity on a system 
between low pressure and high pres- 
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sure compressors. The high pressure 
compressors go down due to lack of 
fuel and the low pressure compressors 
very soon raise the Hortonsphere pres- 
sure to the danger point. A well de 
signed plant would have signals and 
emergency shutdowns to handle this 
situation. Consider another case of a 
large electric furnace operating at 
about 3,500 deg. F. The circulation 
of oil to cool the transformer for some 
reason is interrupted. It is vital to 
have the operator know this imme 
diately, but not relying upon his re- 
actions, the furnace must be shut 
down automatically. Although these 
are selected cases, almost anyone can 
name similar conditions in his own 
plant. It is true that most plants have 
set up alarm systems, but too few 
have segregated this group of instru- 
ments for the special study and peri- 
odic testing that their importance de 
SeTves. 

This article should serve as a guide 
in calling attention to the methods 
and available equipment for consider- 
ation in determining whether sufh- 
cient protection exists and to offer 
suggestions for a testing program. 


For purposes of discussion, an emer- 
gency instrument is one primarily in- 
stalled to alarm or to shut down a 
piece of equipment upon some ab- 
normality in operation of process 
equipment. Differentiation must be 
made between this type of instru- 
ment and those installed for auto- 
matic control of a process, pump, or 
other piece of equipment. It is evi 
dent that, in many cases, the same 
instrument used for control could be 
used for the emergency condition. 
This is not advisable. Much better 
protection is provided by using an- 
other instrument of the same type 
to identify the emergency condition. 
Keeping the alarm system entirely 
separate from the control system helps 
avoid simultaneous failure. 


Audible or Visible Signals 


Evidence of an abnormal condition 
is obtained through the use of audible 
or visible signals. Although horns are 
available with almost any desired 
pitch, the use of too many in one loca- 
tion makes it difficult to differentiate 
between them. One horn placed in a 
strategic location which will sound 
at any of the dangerous conditions at 
tracts the attention of the operator. 
By reference to a signal light or an- 
nunciator board, he can locate the 
trouble. 

In the plants of today, the major 
instruments are grouped on central 
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FLAME FAILURI 
from electrode to m 
is broken and alarm sounds. 


lonization in the flame completes circuit 
etal burner. When flame goes out, circuit 
(Fig. 3). 


of failure of equipment. 


Plant Operations 


panels. This lends itself readily to lo 
cating the alarm lights on the board. 
The alarm system usually grows with 
the realization of its value; so adc 
quate space should be allowed on 
the board for expansion. Careful con- 
sideration of the location of the alarm 
panel and horn is very necessary, as 
seconds count when any of the plant 
functions go astray. 


Types of Signal Systems 


The alarm panel may take various 
forms. Plants having a large number 
of protected points often use an an- 
nunciator with tabs that drop to an 
open position upon opening or closing 
the alarm circuit. The location of the 
actuating instrument is printed on the 
tab. Lights are most common on the 
smaller systems. Having the light lit 
during normal operation and shut off 
upon alarm conditions has the advan 
tage of the burnt out globe being 
more readily detected. Another sys- 
tem keeps a closed circuit under nor- 
mal conditions, but, through the ac- 
tion of an intermediate relay, the 
light and horn are off. Upon opera- 
tion of the alarm unit, the relay closes 
sounding the horn and lighting the 
light. This system gives some protec- 
tion against faulty operation of the 
alarm instrument. The use of two 
lights for each alarm has decided ad- 
vantages. By reference to Fig. la, it 
is noted that with an open alarm cir- 


cuit the green light alone will burn 
when the switch is closed. When the 
mercury switch is tilted, it closes the 
relay contacts lighting the red light 
and sounding the horn. The horn may 
be stopped by opening the switch, 
but the red light remains lighted until 
the mercury switch is restored to nor 
mal position by remedying the emer 
gency condition. Fig. 1b shows the 
same operation using two mercury 
switches operated simultaneously. It 
is apparent that the system sclected 
must be made standard for the plant 
so that operating personnel will not 
be confused. 

To carry out an alarm or shutdown 
function it is necessary to have a 
method of detecting the approach to 
an unsafe condition. This detecting 
device must activate the equipment 
that sounds an alarm, shuts a valve, 
stops a pump, or accomplishes any 
other desired function. This is ac 
complished by the use of electric, 
pneumatic, or mechanical means. The 
electric method employs a mercury 
switch or a circuit breaker operated 
mechanically. Many shutdown alarm 
functions require more amperage than 
can be handled by the detecting in- 
struments. In these cases the switch 
may operate a relay which has ample 
capacity. 

The operation of pneumatic equip- 
ment is, in most cases, made possible 
by various adaptations of the pneu- 
matic controller. For most alarm ap- 
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MECHANICAL MOVEMENT—When belt conveyor stops, 
alarm circuit is energized and signal sounds to warn operator 


(Fig. 4). 


plications the control mechanism 
must be made to give maximum 
change, or be snap acting, at the set 
or danger point. At this point a rapid 
increase in the output air of the con- 
troller will close a valve on the line, 
blow an air whistle, throttle the gov 
ernor of a prime mover, or complete 
any of a number of actions. 

By now it should be realized that 
alarm and shutdown systems lend 
themselves to Rube Goldberg inven- 
tions composed of combinations of 
wailable accepted products and also 
composed of innumerable gadgets. 
The engineer must be careful that the 
probability of the alarm system be- 
coming fouled is not greater than the 
chance of correct functioning of the 
operation he is endeavoring to pro 
tect. 


Instruments Available 


Before considering the personnel 
and program necessary to do justice to 
the emergency instruments, it is advis- 
able to summarize the types of instru 
ments under this classification and to 
discuss their applications. In practi 
cally all instruments to be discussed, 
we could use the same cquipment 
to operate an alarm, shut down a 
pump, shut down an electric furnace, 
or complete any similar function. 
Upon this assumption, whenever the 
application is for an alarm, we can 
consider the other uses possible un- 
less otherwise stated. 

The same variables that we strive to 
control with an instrument are the 
ones that may offer a hazard to life 
or equipment, if they exceed a maxi- 
mum or fall below a minimum. We 
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are, therefore, dealing with the follow- 
ing variables when we select equip- 
ment for alarms: (1) Pressure that is 
excessive or inadequate; (2) loss of 
level or overflow; (3) temperature 
that is excessive or too low; (4) flow 
rates beyond desired limits; (5) elec- 
trical circuit characteristics; (6) chem- 
ical change beyond process limits; 
(7) movement of machinery within 
mechanical requirements. 

Many valuable emergency devices, 
such as relief valves, rupture disks, and 
vacuum breakers, are not readily adapt- 
able to an identifying alarm, but in 
practically every jeoteiiien an in- 
strument that alarms upon approach 
to the operating point of the device 
can be installed. A study will deter- 
mine whether it is desirable to give 
advance notice of this abnormal con- 
dition. Steam blowing from the re- 
lief valve of a boiler is a common 
sight which does not cause concern 
except for the inefficient use of valu- 
able fuel, but popping the relief valve 
of a hydrocarbon storage tank, even 
into an adequate recovery system, is 
a condition that is undesirable. For 
example, in the operation of a particu- 
lar plant, any leak or flow from a relicf 
valve would be immediately ignited 
by the oxidation of finely divided 
magnesium in the gas stream. In this 
plant, every precaution was taken not 
to over pressure equipment. 


Pressure Indicators 


All accepted methods for indicating 
pressure may be used as an alarm or 
shutdown. The bourdon tube, the 
actuating clement of the familiar pres- 
sure gage, is very useful. The same 
movement that normally operates the 
pointer may be used to tilt the mer- 
cury switch, position the flapper of a 
controller, or operate a switch. For 
high pressures, the spring or weight 
loaded piston or diaphragm may be 
used. Serving extensively for low pres- 
sures are the inverted bell, manom- 
eter, limp diaphragm, and _ bellows. 
When static pressure is exerted on 
both sides of these instruments, they 
serve for differential pressure applica- 
tions. 

Many instruments that indicate 
low absolute pressures accurately are 
difficult to convert into alarm or shut- 
down devices. This includes the 
McLeod or Dobrovin gages and micro- 
manometers. The bellows tvpe abso- 
lute pressure element may be used. 
Necessity has added impetus to the 
development of measurement meth- 
ods in the extremely low ranges. Many 
of these, such as the ionization, 
Pirani, vacuum tube, or strain gage 
tvpes, deliver a small voltage. The 
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millivoltmeter or potentionmeter used 
for translation of this millivoltage to 
pressure readings may readily be 
equipped with contactors. 

Temperature is the most difficult 
problem in process control. It is 
also the most difficult to protect prop- 
erly in an alarm system. The same 
tules that apply to thermal element 
installation for controllers apply to 
alarms. Inherent lags through ther- 
mometer wells and incorrect readings 
due to improper location are factors 
that nullify the efficient protection 
of the equipment. 

The bimetallic strip used in many 
home thermostats makes a very good 
temperature alarm. Recent equipment 
of this tvpe has the advantage of not 
being affected by vibration. This is 
important in jacket water or oil sys- 
tems used on engines. Distortion of 
the helical spring from temperature 
change is also employed. 

Temperature may be measured by 
a galvanometer type pyrometer, poten- 
tiometer, or resistance thermometer, 
and it is possible to utilize their move- 
ment relative to the temperature that 
is being indicated for operating the 
alarm. ‘The necessary action may be 
taken from the rotation of the slide 
wire contactor, pen-arm shaft, or the 
rotary or linear movement of the in- 
dicator. Pneumatic temperature con- 
trollers like those for pressure control 
are readily adaptable as alarms. The 
radiation pyrometer may operate high 
temperature alarms by applying the 
signaling device to the indicating or 
recording instrument. 

In flow control the most frequent 
need is for an alarm to show that flow 
has decreased below a desired mini- 
mum. Applications include cooling- 
jacket water for engines, cooling oil 
in transformers, air flow to soaking or 
annealing furnaces, and air flow for 
ventilating vaults and shafts. A large 
percentage of measuring devices, es- 
pecially recorders or those having in- 
dicating pointers, may be adapted for 
an alarm. ‘The intergrating unit, such 
as a displacement meter, does not 
adapt itself so readily. For lines small 
enough to make a pipe-size fitting 
economical, the area meter is particu- 
larly good. Float movement can op- 
erate a contact electrically, magneti- 
cally or mechanically. 

Movement of a check valve can 
energize an alarm, either by using a 
shaft from the clapper to a contactor 
outside the fitting, or by transmitting 
clapper movement with a magnet 
mounted on it to a counterpart out- 
side the fitting. 

Although there are probably more 
devices to determine liquid level than 
any other controllable function, care 


mast be exercised in the selection of 
the proper alarms. The decision to in- 
stall an alarm on a tank or vessel must 
be based upon a determination of the 
circumstances if the tank runs dry 
or overflows. An overflow line pro- 
tects surrounding equipment, but eco- 
nomics demands a notification of this 
so that the condition can be corrected. 
Low level can be just as critical as 
high. 


Open Tank Floats 


Floats are the simplest devices for 
open tanks. They can be attached 
to the end of a rod, ride on a vertical 
rod, or hang on a counter-balanced 
chain. The switch may be a mercury 
or knife type. It is neither good prac- 
tice nor necessary to try to adapt the 
vertical-rod device to a totally closed 
tank. 

Numerous assemblies are available 
that fasten to the tank side. Kidney 
floats offer the advantages of easy re- 
moval for inspection, less agitation at 
the liquid surface, being out of the 
way of mixers or agitating lines, and 
being installed on full tanks. Exercise 
care in selecting a float. Choose one 
that stands up best in the liquid, is 
large enough to operate the alarm, and 
has correctly designed shafting from 
inside to switch linkage. 

Any of the accepted methods of 
level indication utilizing the liquid 
head pressure, either directly or as a 
differential, may actuate an alarm. 
These include the air diaphragm or 
the bubbler, Fig. 2. Changes of level 
vary the pressure applied to the actu- 
ating device. 

A differential-pressure instrument 
compensates for the vapor pressure in 
a closed vessel because the connec- 
tion above the liquid transmits the 
vapor pressure, while the line at the 
desired depth in the liquid transmits 
a total pressure equal to the . 
plus the liquid head pressure. ce 
difference is the _ liquid-column 
weight, which may be corrected to 
linear units for the kind of liquid in 
the tank. Every differential gage may 
be used as an alarm, either by using 
the indicator shaft to actuate a switch 
or by completing the circuit through 
contacts in the mercury of a mercury- 
filled gage. Where hazardous vapors 
exist, the pneumatic flow controller 
may operate a remote switch placed 
outside the danger zone. 

Many instruments use the electrical 
conductivity of a liquid to complete a 
circuit, or shut-out a coil. Chemical 
characteristics and flammability fac 
tors determine the circuit and type of 
electrode. Flame-failure devices used 
extensively on stills and direct-fired 
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heaters employ: (1) current flow 


through the flame or (2) an electric 
cyve 
In Fig. 3, control current flows 


from an electrode in the main or pilot 
burner, through the ionized flame to 
the metal parts. Flame extinguish- 
ment from any cause opens the cir- 
cuit immediately. Since ionization 
caused by combustion closes the cir- 
cuit, alarm action after flame failure 
does not wait until the electrode 
cools, a delay common in many less 
critical bimetallic alarms and shut 
ffs. This system is not applicable to 
liquid fuels, which might themselves 
complete the circuit. 

The electric eye serves for oils and 
pulverized coal. This instrument fo- 
cusses a photoelectric tube on the 
burning fuel or, for gas firing, on an 
incandescent element in the flame 
[his control may be set up to alarm 
simply upon flame failure, or to evacu 
ite the firebox, relight the pilot, and 
relight the main flame. Speed with 
which an explosive mixture can a 
cumulate in a firebox is often faster 
than that at which the firebrick loses 
its incandescence, and the relatively 
small investment in flame-failure pro- 
tection can save thousands of dollars 
damage and decrease the danger to 
personnel. 

Among the many examples where 
ontinued movement of equipment is 
critical to personnel or process are 
1) an endless belt transporting a 
product from hopper to kiln or (2) a 
fan or blower. It may be simpler to 
signal rotation of the latter two than 
to detect and sound an alarm for a 
hange in effect, such as differential- 
pressure loss across a dryer or accumu- 
lation of dangerous gas. 

One instrument acts like a governor 
to make or break contact at a critical 
speed. Contact with the moving 
equipment accomplishes the desired 
iction, Fig. 4. This method is some- 
times more positive than connecting 
an alarm on the electric circuit to the 
prime mover. The key in a blower 
shaft may shear off, the belt break, or 
other accidents occur, which do not 
iffect continuous movement of the 
prime mover, but cause decided 
changes in the equipment. 

Movement of a piston- or tele- 
copic-type gas holder becomes haz- 
irdous when it approaches the filled 
x empty position. Here there is 
essentially no pressure change so some 
other means of alarm must be used. 
l'rigger switches actuated by arms on 
the holder’s moving part can be lo- 
ated to notify that limits are being 
ipproached 

One of the common instruments in 
hemical processes is for pH control. 


The complete unit, consisting of po- 
tentiometer and cells, is quite expen- 
sive, and from an economic stand- 
point, might justify deviating from 
the practice of using a separate in- 
strument for the alarm. Alarms for 
pH are adaptable to such applications 
as waste water and condensate treat- 
ment, and chemical blending. Stand- 
ard on-off electric units or pneumatic 
controls may be used as high- or low- 
limit switches. 


Conductivity Alarms 


Electrical conductivity alarms are 
adaptations of the indicating or re 
cording instruments employing con- 
ductivity cells as legs of a wheatstone 
bridge circuit—one containing «the 
standard solution and the other the 
sample. This alarm is valuable in 
boiler-water control, possible in leak- 
age of an electrolyte into condenser 
water, slaking of dolomite. 

Thermal conductivity finds appli- 
cation when it is necessary to identify 
the presence of gas or limit its concen 
tration in a gas mixture. Many indus- 
tries have to control the atmosphere, 
or sound a warning if it becomes toxic 
or explosive. A number of dependable 
combustible-gas alarms are available. 
Samples may be drawn from various 
points into one instrument and an 
alarm lamp identify the location. 


Inspection and Testing 


A workable protective installation 
is not complete unless a procedure for 
the inspection and actual operation of 
each emergency instrument is set up 
in detail and an inspection schedule 
decided upon. Consider the impor- 
tance of the operation protected and 
the possibility of the instrument being 
thrown out of adjustment. It is diffi 
cult to determine the necessary fre- 
quency of inspections, as the instru- 
ment could become inoperative from 
external causes immediately after test- 
ing. But experience shows that 
monthly coverage is about right for 
most commercial instruments. 

When testing, simulate actual op- 
erating conditions; bring the emer- 
gency instrument to the alarm point 
by manipulation of the equipment 
being protected. Where this proce- 
dure is detrimental to operation, set 
up a comparable set of conditions to 
energize the instrument artificially. 

To illustrate, compare raising the 
actual level in an accumulator tank 
to operate the alarm with the prac- 
tice of isolating the alarm, which 
might be a kidney float, and filling it 
with liquid to operate the alarm. A 
plugged line from the tank to the 
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kidney would not affect the latter 
method of testing but would show up 
in the first method. The latter method 
would be used to check the level 
alarm on a fractionating or absorption 
tower because the level could not be 
changed readily without upsetting op- 
eration. 

In addition to a well engineered 
alarm and shutdown installation and 
well organized test procedures, it is 
necessary to administer the test and 
checking program adequately. The 
importance of this phase may be em- 
phasized by reference to a recent case 
in which insurance companies refused 
to cover a plant only to reverse their 
decision upon inauguration of a study 
of existing alarms which resulted in 
the addition of a very few new instru- 
ments and, most important, the as- 
signment of a man to the inspection 
program. In this case, the man who 
was responsible for the testing was 
not selected from the instrument, 
electrical, or mechanical maintenance 
departments, so had no inclination 
towards favoritism in his reports. He 
was, nevertheless, an engineer with a 
working knowledge of each depart- 
ment. He was selected for his ability 
to first, sell the inspection program to 
the operating department thus ob- 
taining their cooperation in making 
equipment available to him and, sec- 
ond, for his mechanical aptitude for 
testing and recognizing potential fail- 
ure of the alarm instruments. This 
man transmitted his reports directly 
to the manager, with copies of the 
report to the head of each mainte 
nance group. An item on this report 
showing improper operation of an 
emergency device was considered an 
order to the department concerned to 
remedy the trouble immediately. 


Program Administrator 


The selection of the man who will 
carry out the alarm and shutdown 
program is of vital importance. The 
type of contact this man makes with 
the operating personnel can make or 
break the program. Inasmuch as he 
is not a member of the operating staff 
of any of the portions of the plant 
that he must test, he has absolutely 
no right to adjust any equipment as 
called for in his test instructions. 

The clear cut identification of the 
inspection of alarms and shutdown 
equipment as a separate program has 
advantages. The importance of a defi 
nite test schedule is evident, and the 
possibility of the schedule becoming 
confused with some less important 
maintenance activities is minimized 
by separating it from the maintenance 
departments. 








EDITORIAL VIEWPOINTS 





Tomorrow's Executives 


lnere has been a lot of discussion in recent years of just 
vhat a chemical engineering curriculum ought to con 
tain. Many things have been emphasized, as, for ex 
mple, the need for engineers with ability to express 
their thoughts clearly and convincingly. Now comes 
Walter Evans, of Westinghouse, with a different slant 

Evans’ thesis is that today’s graduating engineers ar 
going to be tomorrow’s executives ard that their training 
hould properly prepare them for that future 

Fvans points out that “prior to the advent of mass 
production, top-level executives usually came from two 
professions—they were bankers or lawvers.”” He indicates 
the particular abilities that these two professions were 
ible to apply to the management problems of the time 
But Fvans goes on, “With mass production the engineer 
came into his own. As industry became more complex, 
the engineer who understood what was happening joined 
the lawvers and bankers in administrative positions, be 
cause industry had new problems which only the engineer 


ould soly e 


egun crowding the bankers and lawvers in this contest 


During the last decade engineers have 
b 
for high-level administrative posts. So successful have 
been their efforts that an independent survey published 
within the last vear shows that one-third of the largest 
orporations in America—50 out of 150—are headed by 
raduate engincers.” 

If engineers are to be tomorrow’s executives, it is im 
perative that our engineering schools give training to 
these future engineers that will head them in the right 
paths. Admitting that “engineers are inclined by nature 
to be perfectionists,” Evans gives us his idea of the five 
ittributes that mark successful men who move on to 
high management positions. They are (1) “An ability 
to express themselves clearly and well; (2) normal cu 
riosity regarding economics, finance, law, psvchology, and 
ither non-enginecring subjects; (3) a willingness to make 
the logical and reasonable compromise with perfection 
which day-to-day business requires; (4) a ready under 
standing that income must exceed outlav: (5) and above 
il, an ability to get along with their contemporaries and 
it least understand their « ympetitors.”” 

If these are the attributes of successful executives, and 
ngineers are to be tomorrow’s executives, it is time to 
examine our enginecring schools and see how thev ar 
When we do, we find that the 
educational trend is often in the opposite direction 


meeting this challenge 


tending toward more and more specialization of training 
lodav’s engincering schools seldom turn out well-rounded 
individuals. Not often docs one meet a young graduate 

ho has broad training in business administration, a gen 
cral knowledge of patent law, a basic background in 


finance. This does not mean a rigorous training in such 
fields, but it does mean an understanding of the broad 
fundamentals involved. 

Evans’ opinion is that “Most of today’s engineering 
training accents preparation for strict engineering appli 
cation with little or no attention given the broader 
ispects of business administration. Greatest weak- 
ness of the present system is this failure to provide good, 
solid, academic fare which will guarantee a good engi- 
neering education plus the broader business background 
which will enable graduates to qualify readily for broader 
horizons.” 

What Evans has brought up is a good subject for 
thought by engineering school deans during the long 
summer holiday, even for those who will get no rest 
from academic labors this summer. The fact that today’s 
engineering students will be executives tomorrow is 
truly a challenge. 

Industry, too, has the problem of meeting it. Per- 
haps another of Evans’ statements is indicative: “I firmly 
believe that the engineer is tomorrow's executive—if he 
wants the job and if we, as today’s engineers, lend our 


support.” 


Sensible Assignments 


In conrrast with that of some of our Congressional lead 
ers, a higher order of professional thinking is going on at 
certain levels in the Department of Defense ‘at Wash- 
ington. A definitely constructive effort is being under- 
taken for the better utilization of professional personnel, 
particularly scientists and engineers. One very practical 
technique is developing. 

This work is being done with the reserve officers hav 
ing technical qualifications and is being guided by Dr. 
William T. Read, long known for his substantial con- 
tributions to personnel problems of chemists and chemi 
cal engineers. The result may well be an important 
change in policy of the military. It can be, if all con 
cerned will get behind the movement 

The effort is to have reserve officers with technical 
training work on technical problems having immediate 
or early prospective value for the military services. The 
men would thereby become acquainted with the career 
officers of the establishments with which thev have 
reserve connections. They would know the sort of prob 
lems on which thev might work in the event of a mili 
tary emergency. And the career men would know where 
to find needed talent on short notice. 

Groups of reserve officers of technical background 
throughout the country are being given an opportunity 
to become acquainted with these plans through a series 
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lectures and conferences conducted by Dean Read. 
Those not yet conversant, should take the necessary steps 
to organize such activities in their own companies o1 
ommunities. ‘Thereby they can lay the foundation on 
which to render a good service involving professional 
talent as well as patriotism, should another military eme1 
gency develop. 


Mixing Science and Paint 


Like his distinguished father, Dr. Clifford F. Rassweile: 
ff Johns-Manville, can preach an inspiring sermon when 
the occasion warrants. Such a setting was provided at the 
Silver Anniversary banquet of the Paint and Varnish 
Division of the American Chemical Society. Drawing 
m his own 17 years of happy, exciting experience as a 

Pont researcher in the paint industry, these are the 
closing words of his very remarkable address: 

“This is a 25th anniversary and a time when you 
should all be proud of what has been accomplished 
mixing science and paint and in making science the 
dominant and controlling factor in that mixture. But it 

also an appropriate and fitting time for you to take 
honest stock of the extent to which the industry has 
paid only lip service to science. 

“It is time for sober satisfaction, but not for self-glon 
fication. There are still many organizations that are try 
ng to take a free ride on the coat tails of the companies 
vho are really applying science to the problems of the 
ndustry. ‘There is still plenty of applesauce instead ot 
factual evidence in the selling of paint. There are still 
nillions of’ customers who are buying second-grade prod 
cts because the companies supplying them have taken 
the easy way instead of applying the best technical 
knowledge to the utilization of modern materials and 
formulas. 

“The industry cannot be made scientific either by 
simply moving rule-of-thumb methods and thinking into 
shiny new laboratories or by depending on the eficats ot 
a limited number of leaders. It requires honest scientific 
effort on the part of every element in the industry. | 
have been aahed to talk about the future of technology 
in the paint industry. The last 25 years have pointed 
the way; the future depends upon how conscientiously 
ind how vigorously you pursue it.’ 


A Long Full Life 


On THE desk as this is written is a well-worn copy of a 
chemical handbook that has been our constant com 
panion for more than thirty years. It is the 1915 edition 
of the famous ““Van Nostrand Chemical Annual,” edited 
by the late Dr. John C. Olsen, of the Polytechnic Insti 
tute of Brooklyn. His death at 78 on June 8 brought 
to an end a career that influenced the lives of untold 
thousands of chemical engineers who were his students 

Poly, Pratt and Cooper Union, the readers who ben« 
ited from his many books, and the members of the Ameri 
an Institute of Chemical Engineers which he helped 
to establish and served for twenty years as secretary 
before becoming its president in 1930. 

By his own choice he continued to teach a few classes 
until almost the time of his death. His health had alread) 
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begun to fail in mid-April when he called from his home 
to urge that some of us carry on for him at the NYU 
meeting of the Metropolitan Student Chapters of AIChE. 
Late in May he was taken to the hospital where just 

1 few days before his death he insisted on grading the 
final examination papers for several of his classes. That 
he passed them all with his blessing was characteristic of 
this great, good man. 

Dr. Olsen will be sorely missed by all of us. Yet there 
is something inspiring and challenging in his passing. 
He died as he lived—after a long full life of unselfish 
service to the people and institutions he loved. Our 
own lives are richer because of his great devotion to our 


profession. 


Costly Bungling 


Army negotiations for disposal of Cactus Arsenal to some 
chemical company broke down during June. The reasons 
given ignore one factor of great public concern. ‘This is 
the question of whether chemical companies can any 
longer afford to underwrite long drawn-out negotiations 
with the Army for use of such surplus property. 

It took more than five months of what must have 
been extremely expensive discussion to arrive at only an 
impasse between Army-engineer negotiators and the 
spokesmen of bidders representing several groups of highly 
responsible companies in the process industries. The 
proposals of the Army were largely impractical for peace 
time enterprises. Many seemed to imply that industry 
can no longer be trusted. 

This is highly regrettable, especially at a time like this 
— lyr spon ammonia production should be contin- 
ued at all available establishments. We do not criticize 
the pre for zealously trying to protect taxpayers against 
any raids by selfish enterprise. But this should not be 
carried to the extreme of m: iking it impossible to do busi- 
ness. It is high time that the military authorities become 
realistic in their negotiations. 


States Take Action 


PREVENTION Of stream pollution by federal statute and 
action is not going to be an important factor immediately. 
This seems to have lulled some elements of the process 
industries into complacent inaction. We are worried. 
They should be even more so. 

In the last few weeks there has been adequate new 
evidence of trouble ahead in a series of orders issued by 
some of the state officials. These gentlemen act with 
plenty of authority to make their findings effective. If 
one can find no better motive, there is now threat of 
prosecution by state officials to insure more adequate 
action on preventive measures. 

We note with concern in one list of 20 firms ordered 
to cease polluting streams Pennsylvania, that nearly 
half are of a sort broadly classifiable as engaged in chemi 
cal processing. Perhaps some of these are unwarrantably 
criticized by the orders given them. We do not attempt 
to appraise individual actions. But we do venture a gen- 
eralization. Prevention of stream pollution by chemical 
enterprise is not only desirable but an absolute essential 
of technical management today. Longer delay will be 
serious on the balance sheet. 
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Slide Rule Solves Gas Flow and Dust Sampling Problems 


May Contest Prize Winner 


MOI ng oes: al _ with the conversion to absolute temperature taken care 

» » N. J. of automatically. Pressures are in inches of water column in 

eer 14 years of test work in gases I have developed _ the case of velocity heads, or in inches of mercury column, 
the special slide rule scales shown here for the solu- in the case of vapor and static pressures. Where necessary, 

tion of the more commonly used calculations in making the conversion to absolute pressure is automatic. 

velocity measurements with the pitot tube, in determining 

the vapor pressure and moisture content of air from the 

dewpoint temperature, and in finding the proper rate of A. General. 

sampling in dust determinations. The scales permit neces- The A, B, and C scales may be used as a standard slide 

sary pressure and temperature corrections, give flue areas rule for multiplication, division, square and square root 

directly from diameters and can also be used as an ordinary relations. 

slide rule for multiplication and division, squares and B. Measurement of Gas Flow. 

square roots. As reproduced here the scales do not fit any 1. To lay out a round flue for a pitot tube traverse in a 

standard size of slide rule, but they can readily be expanded _ pattern of concentric circles such that the areas of the four 

photographically for pasting on to a 10-in. Mannheim type annuli and the central circle are all equal, and find the 

rule, or a larger one if desired. They can also be mounted mean radii of these areas: 


How to Use Rule 





on the slide rule blanks that are available for making spe- a. Set the hairline of the rider on the flue diameter 
cial slide rules. on C scale. 

As will be noted, the scales are drawn in four groups. b. Move the left index of the slide to this position. 
Reading from the top, the first and third groups are ie c. Then 1, 2, 3, 4, and 5 of the PS scale are directly 
the fixed portion of the face of the rule, while the second above the distances on the C scale (in the same units as 
and fourth groups are respectively for the obverse and re- the flue diameter, i.c., ft., in., m., etc.) from the center 
verse sides of the slide of the flue to the centers of five concentric annuli of 

Below is a summary of instructions for use of the rule. equal area. 

It should be noted that temperatures are in degrees F., In normal practice this gives 20 pitot station locations 
June Prize Winner For an article dealing with a solids is the second time that Mr. Schnacky 


discharger for pressure vessels which has won the Plant Notebook Contest. 


A $50 prize will be issued to ; : 
is the winner of our June Contest. The — ; , 
Mr. Schnacky’s winning article will 








. F. Schnacky i i 

J chnacky discharger combines features of earlier appear in our August issue. Watch 
Chemical Engineer, Hatboro, Pa. equipment for better operation. This for it! 
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for the reading of velocity heads, in cross-sectioning a flue 
for the measurement of gas flow. 
C. Velocity Head and Gas ‘Temperature to Velocity. 

1. Set the hairline of the nder on the observed gas 
temperature on the ‘I'V scale. 

2. Move the left index of the slide to this setting. 

3. Read velocity in feet per second directly from the 
V scale for corresponding velocity heads in inches of water 
on the A scale. (Note: The magnitude of the velocity is 
on the order of 70 to 130 times the velocity head.) ‘The 
left half of the A scale is for 0.01 to 0.1 in. H,O. The 
right half for 0.1 to 1.0 in. (Any even powers of 10, plus 
or minus, on the left half, add powers on the right half. ) 
D. Corrections of Velocity Head for Any Observed Con- 
dition so That These Heads as Observed May be Read 
From the Rule as True Velocities. 

1. Pitot factor as a function of velocity. 

a. Set the hairline of the rider on gas temperature on 
TV scale as under C-] above. 

b. Move the right index of B scale under this setting. 

c. Move the rider to tne left to the pitot factor of 
less than unity on the B scale. 

d. Move the left index of the slide to this setting 
and read observed velocity heads in corrected feet pet 
second velocity as in C-3 above. 

2. Pitot factor as function of velocity head. Make 
the correction as above under D-] on the A scale instead 
of the B scale. 

3. Correction of readings for gas density other than that 
of air = 1.000. 

a. Set the hairline of the rider on the observed gas 
temperature on TV scale as above. 

b. Set the observed gas density at this hairline set- 
ting on B scale. 

c. Move the hairline to 1.000 on the C scale. 

d. Set the left index of the slide at this position and 
read corrected velocities as under C-3. 

4. Correction for density of gage fluid other than 
water, or any other condition effecting velocity directly. 
Correct as above by setting T'V reading first, then making 
the correction on C scale. (Note: These corrections may 
be combined as continuous steps. ) 

FE. Area of the Flue. 

1. Move the hairline to the diameter of the flue on C in 
inv units (in., ft., m., etc. 

2. Read the area directly below this setting on the AR 
SCaIC 
IF. Variation of a Volume of Gas for Any Change in ‘Tem- 
perature or Pressure. 

1. ‘Temperature change. 

a. Set the hairline at the volume on C scale. 

b. Set the existing temperature above this on the 
left portion of the TP scale 

c. Move the hairline to the new temperature on the 
I'P scale and read the new volume directly below it on C 
scale 
2. Pressure change. 

a. Sct hairline at present volume on C scale. 

b. Sct the new pressure in in. Hg static pressure on 
the right portion of TP scale (which reads fron 10 in 
static on the Icft through 0 to +10 in. static on the 
right). 

c. Under the static 
read the changed volume on C scale. 

G. Percent Water Vapor by Volume From Dewpoint and 
Barometer. 

1. Pull out slide to the right until the dewpoint tem- 

perature (rear of slide) is below the index on either VP 1 
20 to 79 deg. F.) or VP 10 (80 to 161 deg. F.). 


original pressure on TP scale 
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2. Read vapor pressure in inches Hg at the left index of 
the slide on C scale. If from VP 1, the vapor pressure is 
between 0.1 and 1.0 in. Hg. If on VP 10, the vapor 
pressure is between 1.0 and 10.0 im. Eg. 

3. Above this vapor pressure on C scale set the baro- 
metric pressure in inches Hg on B scale and read percent 
11,0 by volume at the index of the slide on C scale. 

H. Amount of Water Necessary to Adjust Moisture Con- 
tent of Gases, from Observed to Desired Dewpoint. 

1. Pull out the slide to the right until the observed dew- 
point temperature (between 58 and 188 deg. F.) on W 
scale on the rear of the slide is below the index. 

2. Read pounds of water per pound of dry gas (from 
0.01 to 1.0 Ib.) on A scale at the right index of C scale. 

3. Set the desired dewpoint on W scale as under H-1. 

4. Read the pounds of water per pound of dry gas as 

under H-2. The difference between H-2 and H- is the 
pounds of water per pound of dry gas necessary to make 
this change. 
I. To Determine Rate of Sampling of Gases so That Flow 
Into Nozzle of Sampler Will Be at Same Velocity as That 
Measured in Flue at Point of Sampling. Rate of Sampling 
Corrected for Difference in Temperature and Pressure of 
Metered Gas as Compared to Flue Conditions. 

1. Pull out the slide to the right until the diameter of 
the nozzle, rear of slide on scale N ¢, is under the rear 
index. 

Alternate: If no correction is to be made for tempera- 
ture or pressure, the rate of sampling in cubic feet per 
minute may be read on AR scale directly below the 
velocity in feet per second on the A scale (as the A and 
AR scales are symmetrical, either half of A may be used). 

2. Correction for temperature change between flue and 
meter. 

. a. After setting nozzle ¢ as above under I-1 move the 
hairline to the left index of the slide at the front of the 
tule. 

b. Move flue temperature to this setting on TP scale. 

c. Move hairline to meter temperature. 

d. Read rate in cu. ft. per min, on AR scale directly 
below the velocity in ft. per sec. on A scale. 

3. Correction for static pressure change between flue 
and meter. 

a. Correct as under I-2 on TP scale. (Note: Correc- 
tions I-2 and I-3 may be combined as a two-step cor- 
rection. ) 


Summary of Instructions 


In brief, the scales will give the following from the 
initial setting: 
Location of pitot stations from flue diameter. 
Velocity from velocity head and temperatures. 
Vapor pressure of gas in in. Hg from dewpoint. 
Pounds of water per pound of dry gas from dewpoint. 
Meter rate from nozzle size and velocity. 
Area of flue from diameter. 
. Change in volume for any change in temperature 
from 0 to 1,500 deg. F. 

8. Change in volume for any change in pressure of 

10 in. Hg. 

9. Multiplication, division, squares and square roots. 

With one additional setting the scales will give: 

1. Correction for pitot factor, or any observed condition, 
to read corrected velocities from observed velocity heads. 

2. Percent water by volume. 

3. Pounds of water per pound of dry gas to change dew- 
point. 

4. Correction of meter rate for temperature or pressure 
other than that of the flue. 
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Temperature Control of Lab Mixer 
Aided by Circulating Water 


ROBERT LURIE 


Sylvania Div., American Viscose Corp 
Fredericksburg, Va 


M ANY TIMES during pilot plant work it is necessary to 
carry out small scale mixing processes at constant 
temperature. An effective, and economical method of 
doing this is shown in the accompanying sketch. This 
particular setup was designed to keep the temperature of 
1 jacketed Hobart mixer at 40 deg. C. This was accom 
plished by merely setting the temperature control at 40 
deg. C [he water reservoir, pump, and water heater 
insure the circulation of a constant supply of water, at a 
desired temperature, through the mixer jacket. The system 
may be drained and additional water put into the system 
by opening the drain lines and the main water line. 


Mental Method for Temperature Conversion 


WALTER LISOWSKI 


Assistant Technical Supervisor 
International Graphite & Electrode Corp., St. Mary's, | 

N THE November 1947 Plant Notebook a device for tem 
I perature conversion was suggested by B. H. Sanders 
This method made use of a diagram. My own method 
needs no accessories and can even be done mentally in 
most cases, since it eliminates the mental hazard of trving 
to multiply or divide mentally by 1.8 and substitutes 
tor it a few little mathematical dodges. 


lo convert from deg. C to deg. I’., multiply deg. C 

by 2, subtract 10 percent of the product, and add 32. 
Example 1—100 deg. C x 2 = 200; 200 10 percent 
180; 180 + 32 212 deg. F. 


Example 2—67 deg. C x 2 = 134; 134 — 10 percent 
120.6; 120.6 + 32 = 152.6 deg. F. 


The conversion is easily done mentally when round 
numbers are used. To convert from deg. F. to deg. C. is 
a bit more difficult to do mentally, but it can be done if an 
approximate value is sufficient. Here, subtract 32 from deg 
I’., divide by 9, divide the result by 2, and multiply by 10. 

Example 1—212 deg. F. — 32 = 180; 180 + 9 = 20; 
20 +2 = 10; 10 x 10 100 deg. C. 


Example 2—154 deg. F. — 32 = 122; 122 +9 = 13.5; 























13.5 + 2 6.75: 6.75 10 67.5. The correct value 
is 67.8 
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N INEXPENSIVE constant flow siphon for metering a 
A liquid out of a barrel can be made by bending a piece 
of metal tubing into an inverted U shape, with one leg 
slightly longer, and fastening a float made from a large, 
partially filled bottle on the short end. The outlet end 
runs through a sleeve made from a picce of larger sized 
pipe. The sleeve is fastened to the barrel at a slight angle 
to compensate for the tendency on the part of the tube to 
fall in that direction due to being out of balance with the 
float. The desired rate of flow is achieved by varying the 
amount of water in the float bottle. To start the siphon 
inject water from a rubber tube into the outlet end of the 
tube. This device will meter out the contents of one 
barrel or of any number of barrels hooked in series. 





$50 Cash Prize 


Until further notice the editors of Chemical Engineering will award $50 cash each month to the author of the best 
short article received that month and accepted for publication in the Plant Notebook. The winner each month will be 
announced in the issue of the next month: e.g., the July winner will be announced in August and his article published in 
September. Judges will be the editors of Chemical Engineering. Non-winning articles submitted for this contest will be 


published if acceptable at our usual space rates. 


Any reader of Chemical Engineering, other than a McGraw-Hill employee, may submit as many entries for this con- 
test as he wishes. Acceptable material must be previously unpublished and should be short, preferably not over 300 words, 
but illustrated if possible. Articles may deal with any sort of plant or production “kink” or shortcut that will be of interest 
to chemical engineers in the process industries. In addition novel means of presenting useful data, as well as new cost- 
cutting ideas, are acceptable. Address Plant Notebook Editor, Chemical Engineering, 330 West 42nd St., New York 18, N. Y. 


For a 


Good Idea! 
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Mechanized production and improved body compositions, as typified by kiln and insulators above, are the two most important . . . 


Recent Trends in the 


CERAMIC INDUSTRY 


ORKING of clay is an art almost 
W:. old as man himself. The 
potter’s wheel is a symbol immemorial 
of man’s inventiveness. And it is still 
a working tool of those who make clay 
products. But sentiment has not de- 
tered modern makers of ceramics from 
finding better tools. Hence efficient 
machines have been put to work today 
in the ceramic industry. In the manufacture of clay prod- 
ucts, science and engineering are playing more important 
roles. The whole industry has come alive with innovations. 

From the mining of mineral raw materials, through the 
manufacturing stages, to such a diversity of finished prod- 
ucts as dinnerware, electrical porcelain, clay construction 
products, sanitary ware, enamel ware, glass, refractories, 
chemical stoneware and chemical porcelain, the ceramic 
industry has chalked up major advances recently. 
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Among the main currents in the stream of moderniza- 
tion are: (1) mechanized mining of minerals; (2) greater 
uniformity and better quality of raw materials; (3) bodies 
of new composition; (4) introduction of such machines 
as the automatic jigger, the vacuum pug mill, the auto- 
matic tile press, the infrared dryer and the continuous 
tunnel kiln; (5) assembly-line production methods; (6) 
mechanized conveying and handling; (7) greater empha- 
sis on economy in labor, fuel and materials costs; (8) 
diversification of products; (9) extension of markets; (10) 
growth of the industry in the Southwest and West; and 
(11) emergence of strong, vigorous companies as leaders. 
Activities of Gladding, McBean & Co., for example, epito- 
mize many of these trends. Highly regarded in the indus- 
try, this aggressive, research-minded company is well 
managed, soundly organized, widely diversified, has 
mechanized its operations and is a big factor in West 
Coast production. 
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Into frit makers’ smelters, more TiO. for 


Porcelain Enamel 


ESEARCH is paving off in the porcelain enamel industry. 
R l'o keep gases from bubbling out, firing temperatures 
for enamels are being pushed down as low as 1,300 deg. 
F. With no loss in covering power, enamel coatings are 
getting much thinner. Even one-coat application is now 
possible. Fired at the same temperature, ground and covet 
coats now go through furnaces at the same time. New 
base metals for cnameling are coming in. Sheet iron and 
sheet steel are replacing cast iron, particularly in sanitary 
ware. Applications of porcelain enamel in structural prod 
ucts, consumer appliances and industrial equipment have 
widened markets. In these improvements, such major frit 
producers as Chicago Vitreous Enamel Co., Pemco Corp., 
Ferro Enamel Corp. and O. Hommel Co. have led the 
Wal 

Use of titamium dioxide as an opacifier in cover-coat 
enamels is an outstanding recent achievement. These 
titanium dioxide-opacified enamels possess superior scratch 
hardness and high resistance to abrasion. They are highly 
acid-resistant. But it is the exceptional opacity of titanium 
dioxide that gives these enamels their greatest advantage. 
Because of it, application weight is cut in half, without 
loss of covering power. These enamels can be applied in 
20 g. per sq. ft., thus minimizing chip 
ping, which occurs when enamel coats are thick. And 
these titanium dioxide-opacified enamels lend themselves 


weights as low as 


to one-coat application 

In opacifers, there have been other advances. New 
zirconium frits of exceptionally high opacity have been 
introduced by Titanium Alloy Mfg. Co. And Titanium 
Alloy has brought out an improved enamel opacifier con 
taining zirconium oxide. Sodium antimonate has replaced 
tin oxide as the opacifier in acid-resistant, dry-process 
enamels that are applied to cast-iron sanitary ware. 

Joint development of Inland Steel Co., only present sup- 
plier, and Titanium Alloy Mfg. Co., a new shect steel for 
enameling permits the long awaited one-coat application. 
In this steel, titanium is introduced into the metal (in 
the theoretical ratio of 4 parts of titanium to 1 part of 
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carbon) and the relatively stable titanium carbide is 
formed, tying up the carbon. Thus the carbon cannot 
combine with enamel constituents and form gases which 
would blister the enamel coating. Therefore, it is possible 
to apply white cover-coat enamels directly to the steel 
(without a ground coat). Cleaning and pickling of the 
steel before enamcling must be carefully controlled. To 
insure adherence of the enamel, a thin nickel flash is 
deposited electrolytically on this titanium steel. ‘The new 
steel has good drawing properties; it does not develop 
age strains. Since it does not sag at enameling tempera- 
tures, it can be used in lighter gages. Not only does direct 
application of cover coats to steel speed up production, 
but it permits use of coatings as thin as 5 or even 3 mils. 

Another improvement in porcelain enamels has been 
the development of special ground coats that can be fired 
at the same temperature as cover coats. Conveying of 
ground-coated and cover-coated pieces through the fur- 
nace at the same time has greatly simplified production 
scheduling and has actually increased plant capacity. 

When continuous furnaces, with their short firing time 
making automatic pyrometers essential, came into the 
enamel industry, they hastened mechanization. These 
furnaces are usually of the muffle type, fired on coal, oil 
or gas (although electric furnaces are coming into greater 
use). Before enameling, sheet iron and steel are cleaned 
in boiling alkalis (lately, sodium cyanide) and pickled 
in sulphuric acid. In the latest continuous machines, the 
metal articles move on convevors through chambers where 
the cleaning and pickling solutions are applied by pressure 
sprays. For applying wet-process enamels, there is the auto 
matic conveyor spraver. Even more recent is electrostatic 
spraying. In this process, the ware passes through an 
electrostatic field, becoming part of it, and the enamel 
spray is attracted to the ware. Not only greater uniformity 
but, more important, thinner application is achieved 
Finally, frits for wet-process enameling are now smelted 
continuously. 

Dry-process enameling on cast iron is largely confined 
to production of sanitary ware. Use of sand slingers and 
jolt machines for ramming molds, together with mechan 
ical handling equipment, characterizes modern foundry 
practice. Molds are shaken out mechanically. Molding 
sand is prepared continuously under controlled conditions. 
To clean cast iron for enameling, castings on convevors 
ire passed through automatic sand-blasting machines. 
Mixing, smelting and grinding of dry-process enamels have 
been improved by. use of tumbling barrels, pyrometric 
controls on batch smelters and continuous grinding mills. 

In recent years, research has sparked progress in the 
porcelain enamel industry. It has had two goals: (1) to 
improve the frits that go into enamels; and (2) to provide 
better steel for enameling. Credit for this program is due 
the Porcelain Enamel Institute, the National Bureau of 
Standards, Mellon Institute, the ceramic laboratories of 
the universities and the laboratories of the frit and steel 
manufacturers. As a byproduct of this research, new instru 
ments have been designed to measure color, reflectance 
and adherence. 

Most promising market for porcelain enamel is in the 
structural field. It is used in signs, service stations and 
store fronts. Now Lustron Corp. will mass produce homes 
of porcelain-enameled steel (15,000 this year and 45,000 
next year). These prefabricated houses will sell at slightly 
over $8,000. Their manufacture will consume unprece- 
dented quantities of frit. (To satisfy one-third of its 1948 
requirements, Lustron has already placed with Chicago Vit 
a $1,206,445 order, biggest ever in the industry, for 10,- 
578,000 Ib. of frit and clay.) And thin spandrel walls 
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faced with porcelain enamel may soon be used in con- 
struction of multi-storied buildings. Despite competition 
from plastics and organic finishes, porcelain enamel has 
a growing market in refrigerators, washers, stoves and table 
tops. (But chipping is still a bugaboo; no satisfactory 
method of hot patching has yet been devised.) In the 
industrial field, companies like the Pfaudler Co. and 
A. O. Smith Corp. turn out lined equipment. Goodyear 
Tire & Rubber Co. uses porcelain enamel in equipment 
for making synthetic rubber. Where hydrogen chloride 
is evolved, as in chlorinating hydrocarbons at 330 deg. F., 
vessels lined with porcelain enamel give good service. 
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Better forming of new bodies to gointo... 


Electrical Porcelain 


Ww” N it comes to new body compositions and better 
methods of body preparation and forming of ware, 
makers of electrical porcelain are out in front of the entire 


ceramic industry. Companies like Westinghouse Electric 
Corp., Locke, Inc., Gener: il Ceramics & Steatite Corp., and 
Lapp Insulator Co. have been setting the pace. Heavy de- 


mand for high- frequency electrical apparatus sparked these 
achievements. Electrical porcelain manufacturers are meet- 
ing stiff requirements set by makers of radio, radar, tele- 
vision and other electronic equipment. 

Last word in electrical porcelain are the refractory oxides. 
These include alumina, beryllia, zirconia, magnesia and 
thoria, used singly or in combination. Sometimes, clay and 
fluxes are added. Fired at temperatures above 1,600 deg C., 
these oxides yield solid solutions or single crystal systems. 
Costly and difficult to manufacture and fire, the oxide por- 
celains are the premium electrical ceramics for severe serv- 
ice. During the war, both Germans and Allies used alumina 
spark plugs in aircraft. Now refractory oxides are going into 
vacuum tubes and other electronic equipment. These oxide 
porcelains have superior mechanical, thermal, electrical and 
chemical properties. 

High-dielectric titanates have been a most important 
development in electrical porcelains. Titanate bodies con- 
sist essentially of combinations of barium, strontium, cal- 


CHEMICAL ENGINEERING ¢ JULY 1948 


cium and lead titanates. High-quality titanate ceramics are 
manufactured commercially with dielectric constants higher 
than 5,000. These materials have peak temperature coefh- 
cients of capacitance and widely variable power factors. In 
the laboratory, barium and strontium titanates have been 
prepared, some with dielectric constants up to 20,000. Still 
other titanates, such as those of iron, copper, vanadium and 


chromium, as well as reduced titania bodies, are semi 
conductors and have resistor and other applications. l'ita- 
nium Alloy Mfg. Co., American Lava Corp., Globe Union 


Inc. and Champion Spark Plug Co. have led in this work. 

Zircon porcelains offer high-frequency electrical chat 
acteristics equal to steatite porcelain, exccllent 
thermal properties, good chemical resistance and mechanical 
properties superior to all porcelains except the high-fired 
refractory oxides. Titanium Alloy has introduced a zir- 
conium silicate for use in these bodies. At high frequencies, 
zircon porcelains have a low loss factor. Zircon porcelains 
are expensive to make, as the abrasive zircon causes greater 
die wear. But they have a better firing range than steatite. 
Not just in electrical porcelain but in other whiteware, 
zircon bodies have great possibilities. 

Containing less tale than steatite, cordierite has a fairly 

high alumina content. Outstanding characteristic of cordi- 
erite bodies is their low thermal coefficient of expansion, 
lower than that of alumina bodies. Cordierite porcelain has 
excellent heat-shock resistance. Since it is dimensionally 
stable under temperature change, it is used in coil forms 
for oscillatory circuits. But in dielectric and mechanical 
properties, cordierite porcelain is surpassed by steatite. 

Granddaddy of them all, steatite porcelain is still the 
ranking high-frequency ceramic. Wartime demand for elec- 
tronic equipment boosted steatite production. Steatite is 
mostly talc, with clay and fluxes. Originally, alkaline fluxes 
like feldspar were used. Today, alkaline-earth fluxes go into 
steatite, giving it a lower loss factor at high frequencies and 
improving its electrical properties at elevated temperatures. 

In body preparation, the need for a liquid slip can be 
eliminated by dry mixing. Thus blunging, filter-pressing, 
pugging and aging can be bypassed. But since it requires 
fine clays, dry mixing was impossible until producers of 
mineral raw materials began to supply air-classified clays. 
In dry mixing, clays, fluxes and flints are mixed without 
water for a few minutes, and then just the required water 
is added. Intensive mixers like the Simpson and Lancaster 
are use. Incidentally, ultrasonics has possibilities in mixing, 
grinding and forming. It could be used to keep particles in 
casting slips in suspension. 

Forming of electrical whiteware has been improved. For 
plastic bodies, direct extrusion is possible with the vacuum 
pug mill. Today, the vacuum pug mill, together with auxil- 
iary hydraulic equipment, is used for stiff mud extrusion. 
This stiff mud contains little water, so drying time for the 
extruded ware is cut down. By pressure forming in steel 
dies, intricate sh: ipes are mass- produced. (For workability 
of bodies containing little water or plastic clay, the binders, 
waxes, lubricants and organic plastics are added.) West- 
inghouse employs vacuum pressing with evacuated dies. 
Dry pressing is ¢ 4 out in a vacuum press made by F. J. 
Stokes Machine Co. Even injection molding, borrowed 
from the plastics industry, is put to work. A thermosetting 
resin is added to a non-plastic body and the combination 
injection-molded. Upon firing, the resin burns out and the 
ceramic body vitrifies. 

Safe and rapid, humidity drying is now employed 
throughout the white ware industry, particularly for ware of 
large size or thick cross-section. Special continuous dryers 
for electrical porcelain have reached a high point of useful- 
ness. For circulation, jets are taking the place of fans. New 
infrared dryers, properly regulated, are giving outstanding 
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results. Recently, Westinghouse has experimented with 
diclectric drying 

Continuous tunnel kilns have been universally adopted 
Electrical porcelain is fired in both the straight and the 
newer circular tunnel kilns. Oil and gas have supplanted 
coal as fuel. Not far off is electric heating. In today's exact 
firing, not only temperature but draft and atmosphere are 
Open setting, with refractory 
further 


controlled by instruments 
plates and posts, has 
increasing kiln efficiency 

Methods of hermetically sealing metals to porcelain have 
Also of interest is the application of silicones 
to electrical porcelain surfaces. Since the are 
hydrophobic, high electrical flash-over values are maintained 
The omponent 
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From automatic jiggers, a record flow of 


China Tableware 


D kING 1947 shipments of china tableware were valued 
it about $40.6 million. Dinnerware production is 
being revolutionized by mechanization. Much of this 
progress is due to the automatic jigger. Other innovations 
include infrared dryers, automatic decorating units and 
more conveyor systems. With this improved cquipment, 
the steps in dinnerware manufacture are dovetailed into 


1 continuous operation. Improvements have slashed mold 


turnover time. 


Jiggers enormously increase output; they save time and 


labor; and they give a more uniform product. In the latest 
jiggers, dinnerware is formed in _plaster-of-paris molds 
which move through three stations. At the first station, 
clay is dropped into the mold. At the next station, the 
mold moves up against a heated die which flattens the 
clay. At the third station, the mold, then rotating, moves 
up against a stationary, sharp-edged tool, called a profile, 


Next, the mold moves through a drver 
item is dehydrated. After the item 
mold moves back to start the cvcle 
Svracuse, N. Y.. and 


for final shaping 
the dinnerware 
has been removed, the 
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Miller Pottery Enginecring Co. of Swissvale, Pa., are jig- 


ger manufacturers. Both semi-automatic and automatic 
jiggers are in use. 

Half the country’s jigger capacity has been installed in 
the past two years. Homer Laughlin China Co. of Newell, 
W. Va., is adding production facilities for about 36 million 
pieces a year, doubling its present capacity. Shenango 
Pottery Co. of New Castle, Pa., now has four automatic 
jiggers. Three of these turn out one item at a time. But 
the latest installation, put in last year, can produce eight 

To keep up with the increased output of the automatic 
So infrared dryers have 


jiggers, faster drying is essential 
factorics, infrared now 


come into greatet In 
replaces kiln drying of dinnerware. It permits an acccler 
ited, but properly controlled, drving operation. At the | 
works of Buffalo Pottery, Inc., the Trumbull Electric Mfg. | 
Co. has installed infrared equipment to dry dinnerware. ) 
Ware is shrunk from the molds and dried sufficiently tor 


use some 


handling in 13 min. Former time in a convection oven 

- ; : | 

was 3 hr. At Shippenville, Pa., the Purinton Pottery Co : 

also is trving out infrared dryers. Infrared saves space and ‘ 

speeds drving. But these advantages are not invariably 
reflected in dollar savings. 

Spraving machines now apply glaze as the ware moves ; 

along on a conveyor belt. Formerly, the plate was dipped ; 

by hand into a solution. Machines to decorate the ware | 

replace operators using hand brushes. Semi-automatic 

edge-lining machines, for example, apply gold and plat f 

inum bands. Shenango Pottery recently added five auto § t 

matic edge-lining machines. : : 

More conveyors are being used in dinnerware produc . 

tion. Homer Laughlin is installing new conveyor systems 7 

in its plant. The Edwin M. Knowles China Co., also of ‘ 

Newell, W. Va., is rearranging production lines p 
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Out of the laboratory, new compositions in. . . \ ult 
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cME of mechanization, the glass industry turns out an ; opt 
A enormous volume. Here is its 1947 record: it pro- ; sod 
duced 115.3 million gross of glass containers (more than | dis; 
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double the prewar 1939 output of 53 million gross); it 
turned out about | billion sq. ft. of window glass; it manu- 
factured more than 252 million sq. ft. of polished plate 
glass; and it shipped over 107 million dozen items of 
machine-made glassware. Even more impressive than its 
prodigious output are the glass industry’s latest technical 
developments. 

Out of the trinity of minerals, machines and heat has 
come the inorganic fiber. A product of research (since 
1932, Owens-Corning Fiberglas Corp. has put about $20 
million into research and development), glass fiber com- 
petes successfully with vegetable, animal and other syn- 
thetic fibers. (Fiberglas materials made in its U. S. plants 
netted Owens-Corning $41 million in sales last year, up 
25 percent over 1946.) Flexible, with a high strength-to- 
weight ratio, and non-combustible, glass fiber resists weath- 
ering, rot and chemical action. It 1s dimensionally stable. 
Moisture cannot shrink, stretch or swell it. Thermal- 
acoustical insulating properties of glass fiber are outstand- 
ing. For plastics and textile fabrics it has opened new 
vistas. A new Owens-Corning plant is under way at Santa 
Clara, Calif., and Fiberglas Canada, Ltd., a subsidiarv, is 
building another new plant at Oshawa, Ontario. 

For industrial, marine and jet-aircraft applications, a 
removable Fiberglas insulation, light in weight, has been 
developed to withstand temperatures up to 1,800 deg. 
F. Super-fine fibers (average diameter, less than 0.00009 
in.) go into thermal-acoustical materials for aircraft. Glass- 
fiber wedges deaden sound in test chambers at Bell Labora- 
tories and at Harvard’s Electro-Acoustic Laboratories. To 
strengthen the protective coating (of hot tar, asphalt or 
wax) applied to a pipeline going underground, a Fiberglas 
mat is wrapped around the pipe while the coating is still 
soft. Dyed Fiberglas varn can now be coated with a trans- 
parent plastic film of vinyl resin. This gives it resistance 
to abrasion. Low-pressure plastic laminates, when rein 
forced with glass fiber, possess extraordinary strength for 
their weight. 

Five groups of glass have made greater progress recently 
than ever in their history. These are: (1) high-silica glasses: 

2) borate glasses free of silica; (3) phosphate glasses; 

+) silicate glasses free of alkali; and (5) glasses with new 
properties due to combination of oxides. Rapid growth of 
the electrical and optical industries stimulated these 
advances. 

I'he Vycor process provides an ingenious method for 
the manufacture of high-silica glassware from a 
easily melted and shaped by normal methods. This alkali- 
borosilicate glass offers no difficulties in pressing or blow- 
ing. Its heat treatment at 550 to 650 deg. C. brings about 
a phase separation, leading to a slight opalescence. The 
leaching process requires high homogeneity of the ware. 
Vitrification of the leached product affects size but not 
shape. This unique method is unprecedented in glass 
technology. 

Glass is penetrating rapidly into many fields. The Corn- 
ing Glass Works has perfected a glass with photographic 
properties on which the latent image is produced by ultra- 
violet radiation and developed by heat treatment. The 
ultraviolet radiation precipitates gold and silver colloids. 
Both Pittsburgh Plate Glass Co. and Libbev-Owens-Ford 
have developed treatments which make the surface of 
glass a conductor for electricity. Libbev-Owens-Ford em- 
ploys a stannic oxide coating on the glass. Thus glass plate 
can be used as a heating unit Airplane windows, for 
example, are kept free of fog and ice 

Most profound changes are taking place in the field of 
optical glass. From original glass compositions containing 
soda, lime and silicate, every single. element has been 
displaced by other clements. Eastman Kodak Research 


glass 


CHEMICAL ENGINFERING ¢ JULY 


1948 e 


Laboratories took the last step when it produced on a 
commercial scale optical glasses that do not even contain 
oxygen. Nor do these glasses contain any of the other 
three original glass-forming elements, silicon, calcium and 
sodium. The Eastman Kodak glasses are derivatives of 
beryllium fluoride. 





Into chemical plants, better vessels of .. . 


Chemical Ware 


~ 1941, output of chemical stoneware process equip- 
I ment was valued at $1,190,000; by 1947, its value had 
reached $2,640,000. A small but thriving industry, the 
manufacture of chemical ware and porcelain requires spe- 
cialized know-how. This requirement deters newcomers. 
So three companies (General Ceramics & Steatite Corp., 
U. S. Stoneware and Maurice A. Knight) dominate the 
industry. To their customers, they can deliver complete 
processing units. 

There is no unique stoneware body for universal applica- 
tion. For manufacture of high-concentration hydrogen 
peroxide, for example, a dense body free of surface iron 
is required, while for chlorine production, the body can 
be somewhat porous, but it must resist temperature change 
and have high heat conductivity. Research has produced 
the silicon carbide, cordierite, metallic silicon and mullite 
bodies. 

Metallic oxides and silicates (ZrO,, Al,O,, ZrSiO,) are 
replacing plastic clays in bodies for chemical ware and 
porcelain. General Ceramics has developed a mullite-zir- 
con porcelain-type body that combines whiteness and 
strength. Dense, highly vitrified and thermal-shock resist- 
ant, it can be made into large shapes. 

Cordierite, a double silicate of magnesia and alumina, 
has an exceptionally low coefficient of thermal expansion. 
Cordierite ware will take thermal abuse. It has almost 
zero absorption, is strong and, due to its alkaline composi- 
tion, resists alkalis. 

Silicon carbide bodies surpass regular stoneware bodies 
by more than 300 percent in thermal conductivity. Sili- 
con carbide ware has low porosity, can be glazed brown or 
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white and, despite its extreme hardness, can be machined 
and ground. Its high tensile strength makes it easy to 
handle in the unfired state. Thermal-shock resistant up 
to 400 deg. ¢ it is used in stills, condensers and heat 
exchangers 

\ stoneware body with zero absorption that will with- 
stand temperature changes encountered in electrolytic dis 
sociation is now used in place of expensive porcelain in 
cells for solutions of gold, palladium, rhodium and other 
\ pure white stoneware, also with zero 


precious met ils 
developed 


ibsorption and with a brilliant white glaze, 
pecifically for the rolls of skein dyeing machines, has been 
found useful in equipment for manufacture of pharma 
ceuticals and C. P. chemicals. 

In this industry, everything is built to the customer's 
order. This fact, together with the diversity of shapes and 
izes produced, has hampered mechanization. Since pieces 
of many different sizes and shapes can be fired in it eco 
nomically, the coal-fired, down-draft kiln is still used. But 
since research has shown that the traditional salt glaze is 
not the one ideal finish for ceramics and since other glazes 
cannot be applied economically in the coal-fired kiln, two 
American stoneware plants have gone over to oil firing in 
their new kilns. There is, moreover, a tendency to go fat 
beyond the traditional kiln temperatures, particularly in 
firing ware of high heat-shock resistance. 

In clay body preparation, some up-to-date machinery 
like the Simpson intensive mixer is used. Vertical vacuum 
de-airing machines make pipe and tower sections; auto- 
matic presses turn out tower packings (Berl saddles and 
Raschig rings); improved grinders have been installed. 
Otherwise little radically new equipment has been added 

When it comes to size, makers of chemical vessels 
have “gone about as far as they can go” in one-piece con- 
struction. High shrinkage and difficulty of handling before 
firing make it impractical to construct vessels much greater 
than 800 to 1,000 gal. in capacity. Larger units are mad« 
by joining separate pieces or by putting ceramic linings 

icidproot brick, for example) into equipment built of 
metal, concrete or brick. Weak spots in such construc 
tion, of course, are the cemented joints. To strengthen 
them, new cements containing furane resins have been 
developed 

These thermosetting furane resins can withstand tem 
peratures as high as 380 deg. F. Thev resist most chem 
icals, including caustic and hydrofluoric acid, which stone 
ware cannot withstand. Reinforced with Fiberglas, thev 
ire used as a protective armor on stoneware equipment 
ind piping. Exploitation of these resins, as well as vinyls 
and chlorinated rubber compounds, has led U. S. Stone 
ware and Maurice A. Knight into a profitable diversifica- 
tion in the fields of plastics and industrial coatings. 

Before the war, chemical porcelain equipment could be 
had only in certain shapes and in small sizes (maximum 
diameter in porcelain pipe, for example, was 8 in.). Now 
porcelain equipment can be secured in almost as many 
shapes and sizes as stoneware. General Ceramics has pro- 
duced a 42-in. diameter tower section. In the U. S., Gen- 
eral Ceramics has pioneered the production of porous 
porcelain diaphragms of controlled pore volume. Made by 
casting, these diaphragms go into electrolytic cells for 
production of hydrogen peroxide. Concentrated hydrogen 
peroxide is part of the fuel in rockets. Recently, AEC has 
called upon manufacturers to construct a huge porcelain 
doughnut” for a new 60-ft. cvclotron 

Both U. S. Stoneware and General Ceramics have intro 
duced pipe and fittings with cemented-on cast-iron or 
mechanite flanges. Stock sizes of pipe can be cut to any 
length and standard ASME flanges can be used. These 
are advantages over conical flanged pip« 


132 





Domestic chemical industry is still their best customer, 
but since the war U. S. manufacturers have been shipping 
chemical ware to Latin America and Europe. Postwar 
difficulties have hit Europe’s chemical ware plants. Only 
one big German stoneware plant, its production crippled 
by shortages, is intact outside the Russian zone; its prod- 
ucts no longer meet American standards. ERP will keep 
Europe's orders coming until she recovers, then this mar- 
ket will dwindle. But Latin America will continue a good 
customer. To fill these foreign orders and to meet the 
demands of the growing U. S. chemical industry, present 
chemical ware plants are running at capacity and moderate 
expansion is under way. 
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From tunnel kilns, to feed the building boom . . . 


Structural Clay Products 


bp STRUCTURAL Clay products industry is riding the 
crest of the construction boom. Many marginal pro- 
ducers are being carried along on the wave. But the smart 
companies, with an eye on the future, are anticipating the 
hard landing on the rocky beach when the building boom 
breaks. They are modernizing their plants. Time is on 
their side. Already, there are fewer but better plants and 
fewer but stronger firms, with a greater market and a larger 
total output. Meanwhile, production continues all-out. 

In 1947, 5 billion unglazed bricks were produced, the 
highest output since 1930. The production of 1.3 million 
tons of unglazed structural clay tile established a new record 
in 1947. Unglazed and glazed hollow facing tile produced 
in 1947 totaled 309 million brick equivalents, up 12 per- 
cent over 1946; for the combined group of unglazed and 
glazed floor and wall tile and quarry tile, 1947 output was 89 
million square feet, up 44 percent over 1946; and for drain 
tile, 713 thousand tons, up 53 percent. Highest annual 
output since 1929 was last year’s production of 1.4 million 
tons of vitrified clay sewer pipe. 

Long a laggard in technology, the clay construction 
products industry is waking up. High labor costs have accel- 
erated mechanization. Discernible trends are: (1) employ- 
ment of dry mixing; (2) vacuum de-airing; (3) use of 
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hydraulic extrusion presses; (+) controlled and mechanized 
drying in humidity di: firing in continuous car 
tunnel kilns and (5) handling by mechanical equipment. 
In making terra cotta, due to the variety of shapes and 
large sizes fired, continuous tunnel kilns cannot be used. 
At its Perth Amboy, N. J., plant, Federal Seaboard Terra 
Cotta Co. has oil-fired periodic kilns, each with an 80-ton 
payload and a 15-day turn-around. Federal Seaboard also 
employs vacuum extrusion, extruding pieces up to 4 ft. 
long and 26 to 30 in. thick. 
Vacuum extrusion now 


VCrs; 2 


also widely used in making 


brick and tile. Fate-Root-Heath Co. and International Clay 
Machinery Co. make vacuum de-airing machines. Interna- 


tional has just introduced an all-welded extrusion machine 
with a single shaft 

Until recently, sewer pipe was made on vertical steam 
presses. Now, hydraulic presses, permitting higher forming 
pressures and quick cut-off, are coming in. Driven by motors 
hydraulic presses eliminate the need for steam-generating 
plants. One of the first hydraulic sewer pipe presses installed 
is at the Pacific Clay Products Co. plant on the West Coast. 
Sewer pipe in lengths up to 8 ft. is now being made, and 
several novel methods of joining pipe have been devised. 

lhe automatic tile press has been a big boon to tile pro- 
duction. One automatic wall tile press can turn out 35,000 
wall tiles in an 8-hr. day. Gladding, McBean & Co. in Cali- 
fornia, American-Franklin-Olean Tile Co. in Pennsylvania 
and Robertson Mfg. Co. in New Jersey have installed such 
presses. Today, much thinner tile is being produced than 
in the past. To a great extent, single firing is employed. 
Less lead and more frit is being put into glazes for tile. 
And, thanks to closer control over raw materials and firing, 
the problem of crazing has largely been licked. 





For 


service at ever higher temperatures . . . 


Refractories 


ERAMICS and combinations of ceramics with metals 
C cermets’’) have a big future as coatings, refractory 
linings and molded parts for gas turbines, jet engines and 
rockets. Boosting the thermal efficiency of these new power 
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plants calls for greater compression ratios and ever higher 
temperatures. High-temperature materials must operate 
for reasonable periods in gases at temperatures from 1,800 
to 5,000 deg. F. Most metals soften below these tempera- 
tures. But the cermets retain strength, resist chemical 
action and withstand heat shock. 

U. S. Air Force’s Air Materiel Command is sponsoring 
a broad research program, with Illinois, Ohio State, Penn 
State, New York College of Ceramics, Rutgers, Battelle 
Memorial Institute and Armour Institute participating. 
The program seeks to develop: (1) high-temperature 
ceramic bodies; (2) refractory coatings for metals; (3) 
furnaces for firing materials at temperatures from 2,000 
to 5,000 deg. F. or higher; and (4) accurate methods of 
measuring temperatures above 3,000 deg. F. 

Ceramics under study for high-temperature applications 
include metallic oxides (AlO,, Cr.O,, BeO, ZrO,., ‘ThO.) 
alone or in combination; metallic oxides bonded with 
metals; carbides, nitrides and borides of such metals as 
iron, chromium, nickel and cobalt bonded with metals 
and alloys; fused alumina and silicon carbide; silicon car- 
bide bonded with graphite; graphite with metals; graphite 
or carbon; and plaster-of-paris and graphite mixtures that 
decompose endothermically, providing transpiration cool- 
ing. Both vapor-phase and mechanical impregnation of 
coatings, as well as capillary intrusion of the molten metal- 
lic phase into pre-fired ceramic bodies, are being investi- 
gated. Coating applications by electrolytic means, electric 
osmosis, spraying, dipping, vaporization and atomic hydro- 
gen fusion are being explored. Coatings are usually ‘fired 
on. Solid ceramics are sintered, cast or transfer-molded. 

Basic brick made of chrome-magnesite is replacing much 
of the silica brick in open-hearth furnaces. Both burned 
and chemically bonded brick are produced. (Harbison- 
Walker Refractories Co. makes both; General Refractories 
Co. makes chemically bonded brick; and E. J. Lavino & 
Co. specializes in — brick.) Of the 944 open-hearth 
furnaces in the U. S., 19 already have all-basic ends and 
another 11 will 2 them by next year. At its South 
Works, Carnegie-Illinois has built an experimental all- 
basic open-hearth furnace. Chrome-magnesite lasts longer 
than silica brick; it permits higher operating temperatures. 
With it, suspended construction replaces sprung-arch con- 
struction, cutting time and costs for installation and repair. 
When basic brick is used, less slag is formed; the slag is 
friable and can be shoveled out without dynamiting. 
Another development has been the installation of carbon 
hearths in about 35 blast furnaces. Extremely refractory, 
carbon is yolume stable. It can stand temperatures (from 
2,700 to 3,000 deg. F.) encountered in iron smelting. 

Super-duty silica brick, in which the total content of 
alumina, titania and alkalis does not exceed 0.5 percent, 
can withstand temperatures up to 3,100 deg. F. Made 
by Harbison-Walker, it is used in open-hearth furnaces, 
electric furnaces and glass tanks. There is a growing use 
of forsterite refractories in glass tanks. Stabilized zirconia, 
made by Titanium Alloy Mfg. Co., is an outstanding new 
refractory with exceptional thermal-shock resistance. Bab- 
cock & Wilcox Co. now makes insulating nrebrick ror use 
limits up to 2,900 deg. F. Used chiefly in furnaces for 
heat-treating and forging, it is also in demand for refinery 
heaters. Babcock & Wilcox has developed a 3,000 deg. F. 
refractory castable. And B&W has reduced installation 
labor costs with its refractory castables that can be gun- 
sprayed. These line and cover boilers, furnaces, stills and 
refinery heaters. 

In the refractory industry, about 80 continuous tunnel 
kilns have replaced periodic kilns. Fired on gas, oil or coal, 
tunnel kilns provide controlled heat treatment, rapid firing, 
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fuel economy and better product quality. They have 
reduced labor costs. For continuous firing in tunnel kilns, 
much credit goes to Dr. J. T. Robson of Ferro Enamel’s 
Allied Engineering Division. In the West and Southwest, 
where gas fuel is cheap, rotary kilns now calcine base ma- 
terials. B&W £ has long calcined kaolin in rotaries. Harbi- 
son-Walker calcines diaspore and flint clay in rotary 
kilns at its Fulton, Mo., fireclay and high-alumina brick 
plant. LaClede-Christy Clay Products Co. of St. Louis, 
Mo., and A. P. Green Fire Brick Co. of Mexico, Mo., 
also use rotary kilns. 

For dry-pressing non-plastic, silica and high-alumina 
brick, pressures as high as 10,000 psi. are employed in the 
heavy-duty brick press. Eliminating hand-molding of large 
and intricate refractory shapes, the hydraulic press does a 
smooth forming job, delivers specified grain size, cuts dry- 
ing time and avoids deformation in handling. Another 
press offers a completely controlled pressure cycle. A new 
machine sizes insulating firebrick mechanically. Completely 
automatic, it reduces labor costs to one-fourth what they 
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By conveyor casting, mass production of . . . 


Sanitary Ware 


~ 1947 manufacturers shipped plumbing fixtures 
valued at $186,958,884. This is more than a 50 per- 
cent increase over 1946 shipments. Plumbing fixtures made 
of vitreous china, with shipments valued at $57,738,413, 
accounted for 31 percent of the total dollar volume for 
1947. (Value of vitreous china plumbing fixtures produced 
in 1939 was $22,105,454.) Among manufacturers of sani 
tary ware the Big Three are Crane Co., Kohler Co. and 
American Radiator & Standard Sanitary Mfg. Corp. 

Chrome plate has replaced ceramics in brass plumbing 
httings. But vitreous china completely controls the market 
for flush tanks. Sale of vitreous lavatories, moreover, is 
limited only by the industry's production capacity. 

In sanitary ware plants with liquid batching facilities, 
clay is put into slurry form as soon as received. The slurry 
is stored in tanks until used. This makes possible individual 
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were when hand-grinding to size was used. In materials 
handling, mechanization is the order of the day. Bulk 
handling of raw materials requires special weighing equip- 
ment. Palletizing is increasing, calling for more lift trucks. 
In the plant, brick is handled in bulk. New tool for pro- 
duction control and research is the spectrograph. 

Modernization and expansion in the refractory industry 
which shipped products valued at $153 million in 1946) 
goes on apace. General Refractories is building a research 
laboratory in Baltimore; Harbison-Walker has increased 
its research facilities by 50 percent. At Plymouth Meet- 
ing, Pa., E. J. Lavino is putting up a new unit with pilot- 
plant and research facilities. Babcock & Wilcox has doubled 
its prewar capacity. Since 1941, Harbison-Walker has been 
allocating $5 to $7 million a year to new plant (last year 
it reported $6.25 million in new construction). Expan- 
sion in the West and Southwest has been rapid. At Troop, 
lex.. General Refractories has a modern, tunnel-kiln, fire- 
brick plant. At Athens, Tex., Harbison-Walker has a new 
plant making super-duty silica brick. 


treatment of each clay and permits more accurate batching 
of the body composition. Universal Sanitary Mfg. Co. 
uses liquid batching. 

I'o the manufacture of sanitary ware, the Briggs Mfg. 
Co. has brought its experience in metal fabricating. At 
its Detroit, Mich., plant, bathtub sump draw is done in a 
single operation on a 1,500-ton Clearing press. A second 
press forms the serrations in the tub bottom that prevent 
slipping. On the sink line at Briggs, a two-compartment 
unit is drawn from a single blank. 

Casting has been streamlined. Casting methods at Uni- 
versal’s New Castle, Pa., plant (where the “Iron Horse” 
has become famous) and at the Eljer Co.’s Ford City, Pa., 
plant are typical. When casting molds began to ride on 
conveyors, sanitary ware went into assembly-line produc- 
tion. This has permitted proper tooling-up for each opera- 
tion, better dust elimination and installation of mold 
dryers. With mold dryers, molds can be used more than 
once a day. Floor space is used more efficiently. Their 
labors lightened, casters turn out more ware per man-hour. 

In the past, bisque and gloss firings were two separate 
operations. Minor clay cracks were repaired after the first 
firing and before the glaze was applied. But the two firings 
were costly and time-consuming. Now bisque and gloss 
firings are combined in most plants making vitreous china 
fixtures. A feldspathic glaze is used instead of the softer 
lead glaze employed in the two firings. This results in a 
more intimate bond between body and glaze, and it gives 
a harder, easier-to-clean surface. Single firing requires 
good workmanship and close process control, but it cuts 
manufacturing costs. 

Drastic reduction in firing cycles marks another big 
advance. Better technical knowledge and control, plus 
elimination of unnecessary thickness in the ware, are the 
most important factors. Firing cycles employed in tunnel 
kilns today would be impossible without the new super- 
refractories for kiln cars. Today's firing cycles, in some 
cases, are below 35 hr. 

Casting has replaced hand-pressing. Tunnel kilns are in 
almost universal use. (The four 3-deck tunnel kilns at 
Eljer’s Ford City plant are 450 ft. long, the longest in the 
industry.) These advances have greatly reduced costs and 
enormously increased production. But floor space in sani- 
tary ware plants is now at a premium. So humidity dryers, 
such as those made by Proctor & Schwartz, Inc., are in 
greater use. To shorten the drying time further, some 
plants are turning to infrared dryers. 
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THESE TROUBLEMAKERS vind 


AVAILABLE 
ON OTHER 


IN PLANTS CASH STANDARD 


VALVES 
EQUIPPED Send for 4, 





THESE Users TELL WHY... 


A Conditioning Corp. writes— 


“Had a very critical job where it was important 
to HOLD CONSTANT PRESSURE TO VERY 
CLOSE TOLERANCES because we were using 
steam to reheat air to a set degree with allowed 
variation of less than one degree. Changed pres- 


WRITE FOR 
BULLETIN 





sure reducing valves twice, then tried a CASH 
STANDARD Type ‘!000' and were able to ac- 
complish the job.” 





Bulletin 963 features the CASH 
STANDARD Type i100 Series of 
Super-Sensitive Controllers — vari- 
ous types for automatically oper- 
ating valves, dampers, rheostats, 
stokers, pulverizers, fans, and 
other apparatus. [16 pages filled 
with descriptions and applications. 


A Maintenance Engineer says— 


“| would be more than willing to recommend the 
performance of the CASH STANDARD Type 
‘1000' Pressure Reducing Valve because we used 
} the valve here UNDER ADVERSE CONDITIONS 

and found it PERFECT IN EVERY WAY— 
| TROUBLE FREE and PRACTICALLY NO MAIN- 
TENANCE COSTS." 


ROM. 5 et in. det 





A Supt. of a Public Utility says— Note the benefits users say they get from their 
CASH STANDARD Type ‘1000’ Pressure Reducing 


“We operate a CASH STANDARD ‘000° valve 
Valves. 


reducing steam pressure from 400 to 175 Ibs. on 
our low pressure steam turbines’ condenser air 


ejectors which is an important function and it Check the benefits with this list 





i 
- 
| 
: has done the job WITHOUT FAILURE TO . 2 
; DATE." 1. Maximum capacity when needed 
. most. 
; e Bulletin 968 features the CASH 
; A Tobacco Co. writes— 2. Accurate pressure control under STANDARD Type 34 Pressure Re- 
. 7 ducing Valve — direct operated — 
‘We use only one '1000' valve in this department. toughest working conditions. direct acting for handling steam, 
hot water, cold water, air, oil, 


lt is used on the steam line to our Castle Auto- Trouble-free service brine—and most liquids and gases 


. . injuri icals. 
h service). Our experience h een cacept seme imurteus chemce 
clave (tough service). Our experience has b lustrates and describes the dif- 


3 
CONTINUOUS SMOOTH OPERATION for 4. Smooth operation. ferent styles available and tells 
about their aoplications Three 


several years. pages of capacity charts 


. Tight closure. 


An Instrument Co. writes— . Speedier production results. 


“Control of gasoline pressure on flo range of 
5-4000 p. p. h. at 17!'/2 psi. CONSTANT PRES- 


5 

6 

7. Elimination of failures. 
SURE CONTROL over full range within 5%. §, Cost-saving operation. 

9 

0 


| 


This was on production test stands used for check- 


ing solid fuel injection on aircraft motors.” - No spoilage. 








. Practically zero in maintenance. 





(ASH STANDARD | 


CONTROLS — STANDARD Type 4030 Back Pres- 

sure Valve — designed to auto- 

* - matically maintain a constant 

VALVES pressure in the evaporator corres- 

ponding to a constant tempera- 

8) E * A T U R 2 | L L | N '@) | S ture desired. Shows an Ammonia 

and Freon Gas Capacity Chart 
based on ABSOLUTE pressures. 
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Air and feed hydrocarbons are raised to reactor pressure 


in 20 of these 1,000 hp., gas-engine driven compressors. 


aces. Here partial oxidation of 





-_ 

> —_ 

2 Unit shown at right is one of the reaction furn- 
hydrocarbons occurs. 


Petrochemicals 


CHEM. AND MET.” 


luis flowsheet outlines the process 
used by Celanese at Bishop, Tex., 
for the production of petrochemicals 
from propane and butane. The hy- 
drocarbons are first compressed and 
are oxidized by high pressure air. 
Use of excess hydrocarbons allows 
control of the partial oxidation. The 
gascous products are then cooled, 
and the valuable chemicals are scrubbed from the gas 
stream with water. Unreacted hydrocarbons are sepa- 
rated from the remaining nitrogen and are recycled to 
the oxidation unit. ‘There are four such oxidation units. 
Next step is separation of the water-chemical mixture 
into a weak formaldehyde-water stream and a mixture 
of the various alcohols, ketones, and aldehydes which 
results from the oxidation. The formaldehyde stream 
is then concentrated and purihed, the end product being 
commercial 37 percent formaldehyde solution. 

I'he mixed chemical stream from the initial separation 


PICTURED 
FLOWSHEET 





Here is the initial separation and purification unit 


where alcohols, aldehydes, and ketones are separated. 


ARTICLE ON PAGE 105 


flows to two purification units where it is separated into 
the individual components. In this unit some of the 
unit operations used include fractional, azeotropic, and 
extractive distillation, liquid-liquid extraction, evapora- 
tion, absorption, hydrogenation, dehydrogenation, and 
hydrolysis. Products from these units include methanol, 
acetone, acetaldehyde, isopropanol, n-propanol, and a 
mixture of butyl alcohols. 

Acetic acid is also manufactured at Bishop. The process 
consists of oxidation with air of the acetaldehyde pro- 
duced in the product separation unit. Air and acetalde- 
hyde are reacted in the presence of a catalyst, using an 
excess of acetalydehyde which is recycled. Product acid 
is then purified to produce glacial acetic acid. 
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A view of the Chemcel tank farm. Storage tanks for 


in process liquids in foreground, raw materials at rear. 
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3 These are the shell-and-tube coolers which cool the reaction gas 4 This is the acetic acid unit, where acetaldehyde is oxidized wit 


from the oxidation units before absorption of the chemicals in water. to form crude acetic acid, which is later purified to glacial 
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7 Here is the alcohol separation unit. In these towers the primary @ The unit in the foreground is the formaldehyde concentration 


mixture of alcohols from the initial separation are further separated. purification plant. At right are process and raw material stor 
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Filtering Starts with the Pabrie 


F inering efficiency depends to a great degree on fabric uniformity. 

That's why Mt. Vernon Extra is preferred by those who specify filter 

; Z fabrics. They know that greater fabric uniformity means greater clari- 
fi fication of filtrates, more complete recovery of solids. They know, too, 
yY how the wear-resistant qualities of Mt. Vernon Extra cut their repair 
and replacement costs—how these fabrics stand up to the rough punish- 
ment of filter-fabric cleaning. It’s all in the way Mt. Vernon Extra is 
made—from top grades of cotton under rigid laboratory controls. To 
insure a high degree of fabric uniformity specify Mt. Vernon Extra. 
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uniformity makes 
the big difference 


TURNER HALSEY 


COMPANY 


Se Ming (im) Agents 


40 WORTH ST. + NEW YORK 





Broa nN Offices: CHICAGO + ATLANTA + BALTIMORE + BOSTON +> LOS ANGELES + AKRON 
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Why Buy Piping the Hard Way? 
Get Everything from CRANE 


It’s as simple as that! Whether it’s valves, fittings, accessories or fabri- 
cated piping . . . one catalog and one order bring everything you need 
from your nearest Crane supplier. 





This vacuum pan instaliation, for example, shows how completely 
Crane works with any industry, regardless of the fluids to be handled. 
For Crane offers the world’s most complete selection of brass, iron, 
steel and alloy piping materials. Standardizing on Crane 
gives you this 3-way advantage: 

ONE SOURCE OF SUPPLY helps to simplify all piping instal- 
lations—from design to erection to maintenance. Expedites 
purchasing and store-room procedures. 

ONE RESPONSIBILITY for piping materials helps to get the 
best possible installation and to avoid needless 
delays. 

OUTSTANDING QUALITY in every Crane item 
means uniform efficiency and dependability 
throughout any piping system. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving 


All Industrial Areas 
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POPULAR IN PROCESS 
PLANTS, this Crane No, 353 
lron Body Angle Valve is 
recommended for steam or 
water lines, or fluids non- 
corrosive to brass or tron. Made in all-iron or with 

brass trim, for steam pressures up to 125 pounds; for 

cold services up to 200 pounds, Also made in globe 

pattern, Flanged sizes up to 10 inches; screwed ends up 
to 8 in. See page 150 in your Crane Catalog. 
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RAYMOND HIGH SIDE ROLLER MILL 
t 
’ 
with Whizzer Separation a 
and Flash Drying System a 
THIS combination drying-grinding-separating unit is specially adapted for ; 
many uses in the chemical and process industries. It provides an economical - 
method of producing uniform quality powdered materials to meet maximum yy 1 
specifications. } 
t 
The complete operation is handled automatically and dustlessly. No separate h 
dryers or conveyors are necessary. The entire equipment is compact and d 
RAYMOND ROLLER MILL with double flexible in arrangement, and easily installed to fit any plant layout. 
whizzer separator gives wide range fine ° : ‘ 
ness control simply by changing the speed Such materials as pigments, clays, gypsum, limestone, fertilizers, synthetic li 
of the revolving whizzer blades through resins, and various chemicals are successfully handled by this efficient method. . C 
the variable speed transmission " ; , lg . ' . 
If surface moisture is present, the product is dried as it is ground, impurities § t] 
Write for Raymond Roller Mill Catalog rejected by a throw-out attachment, and the finished material classified to § 0 
We. OF a fine, dry powder. i tl 
i ; 
) % I 
Fe ti 
COMBUSTION ENGINEERING COMPANY, INC s Pp 
4 . h 
RAYMOND PULVERIZER DIVISION ee ake : 





1311 NORTH BRANCH ST., CHICAGO 22, ILLINOIS ~ 
SALES OFFICES IN PRINCIPAL CITIES CANADA: COMBUSTION ENGINEERING CORP., LTD., MONTREAL 7 in 
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PROCESS EQUIPMENT NEWS 






Theodore KR. Olive, ASSOCATE EDITOR 














1. Fluid Drive Centrifugal 


To PERMIT a_ suspended _basket- 
type centrifugal to be accelerated at 
any desired rate to suit the material 
being handled, and to permit the top 
speed of the machine to be selected to 
suit the material, without limitation 
to the motor speed, Western States 
Machine Co., Hamilton, Ohio, has 
imnounced a fluid drive centrifugal 
after several years of successful field 
use. The centrifugal is being employed 
in the sugar industry and h: is recently 
gone into a variety of other chemical 
industry applications. In the accom- 
panying illustration it will be noted 
that the drive motor is surmounted 
by a fluid coupling. The motor rotor 
drives a hollow shaft which in turn 
drives the housing of the fluid coup- 
ling. The lower, driven member of the 
coupling drives a shaft passing through 
the hollow shaft, which is supported 
ym bearings. This inner shaft drives 
the suspended centrifugal basket. 

Returning to the fluid coupling: 
The oil for power transmission is in- 
troduced into the coupling under 
pressure in the center of the top 
housing and is discharged from the 
coupling through orifices by centrifu- 
gal force. It then flows by gravity to 
in oil cooling tank and then recycles 
into the coupling. Automatic control 
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of torque and speed are obtained by 
means of a torque control and speed 
governor, by varying the amount of oil 
in the coupling. Thus, the motor runs 
continuously but the torque exerted, 
as well as the top speed, is controlled 
by the amount of oil in the coupling. 
Thus the centrifugal can be acceler- 
ated at any constant predetermined 
rate to any predetermined top speed, 
but both factors are readily adjusted 
to the material being handled. Either 
speed or torque control may be 
omitted when unnecessary, in which 
case the fluid coupling serves only to 
control acceleration and protect the 
motor against overload, reducing cur- 
rent peaks by 60 percent as compared 
with conventional direct-connected 
motors. The arrangement is said also 
to help materially in dissipating mo- 
tor heat. 


2. Purge Meter 


FoR MEASUREMENT of small flows 
of gases or liquids in purge systems, 
the Brooks Rotameter Co., Lansdale, 
Pa., has introduced the Sho-Rate ro- 
tameter which is available in three 
sizes for working pressures up to 500 
psi. These small meters employ a ball 
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float in a tapered tube and have a 
float travel of 3 in. Flexible arrange- 
ments permit the end fittings to be 
switched in the field to any horizontal 
connection, or vertical connections 
may be used. Optional features in- 
clude a built-in needle control valve, 
a built-in filter, and an outlet ball 
check valve. A variety of float ma- 
terials can be used, giving different 
capacities. 





3. Fog-Foam Nozzle 


Desicnep to provide either foam 
or fog, a new nozzle first produced to 
protect aircraft carriers from Japanese 
suicide bomber attacks, has now been 
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announced for industrial and fire de 
partment use by the Rockwood 
Sprinkler Co., 38 Harlow St., Worces 
ter 5, Mass. The nozzle, known as 
the Type FFF, is available for 14, 
24 and 34 in. hose and can be used 
either to apply a wide protective pat 
tern of foam or, with the substitution 
of a foam shaper for the screen shown 
in the accompanying view, it can dis 
charge a long-range solid foam stream 
By shutting off the foam liquid sup 
ply, a high velocity water fog pattern 
is discharged from the same nozzle 

Foam is provided by equipping the 
hose line with a special eductor which: 
mixes six parts of special foam liquid 
with 94 parts of water. The eductor 
can be installed at any point in the 
hose line, the mixture of foam liquid 
and water flowing in liquid form 
through the hose from the eductor 
to the nozzle. It does not expand into 
foam until it leaves the nozzle which 
means much greater fire extinguishing 
power for the same hose size than 
with equipment in which the foam 
itself passes through the hose. 





Pallet Retriever 


Ow1nc to the present high cost of 
pallets and the consequent tendency 
to ship without pallets when possible, 
the Elwell-Parker Electric Co., Cleve 
land, Ohio, has developed a pallet 
retrieving attachment for standard 
fork trucks which permits materials 
to be handled on pallets in the user's 
own plant but enables the load to 
be pushed off the pallet into the 
freight car, with the pallet retained 
on the fork. The method is particu 
larly applicable in case of shipment 
to customers who do not have facili- 
tics for handling goods on pallets, 
and therefore cannot benefit from 
their shipment in this fashion. 

rhe pallet retriever consists of two 
hydraulically actuated pantagraph- 
type rams which terminate in a screen 
frame that remains in a fixed position 
with respect to the load. The rams 
are self-adjusting to fit and follow 
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the contour, and vertical or lateral 
motion, of the load, while the truck 
with the pallet backs away and with- 
draws the pallet from beneath the 
load. The rams can be operated in 
corners of box cars, since they may 
be actuated independently or to- 
gether. The retriever can also be used 
for pushing loads direct from the 
fork when pallets are not being used. 
When there is no need for the re- 
triever, it remains retracted, out of 
the way, requiring little space and 
adding little weight to the truck. 





5. Ribbed Conveyor Belt 


lo prevent back-slip when con- 
veying wet and “soupy” materials up 
steep inclines, Goodyear Tire & Rub- 
ber Co., Akron, Ohio, has developed 
a ribbed-top conveyor belt of special 
design. This belt employs chevron- 
shaped ribs } in. higher than the belt 
ae which serve as barriers, trap- 
ping the water and preventing back- 
wash of materials down the belt on 
inclined operations. The ribs are said 
to eliminate any noticeable back-slip- 
ping of most wet materials on in- 
clines up to 20 deg. At the same time, 
they are said to increase belt life sub- 
stantially by reducing the wear a back- 
slipping load inflicts on a conventional 
belt in motion. Made in widths of 
30 to 48 in., the belt has a five-ply 
rubberized fabric body and a } in. 
top cover in addition to the ribs. 


Hidden Arc Welder 


Apvantaces of the hidden-arc, 
deep-flux welding process employing 
high current densities have been ex- 
tended to manual welding through a 
new development of the Lincoln Elec- 
tric Co., Cleveland, Ohio. This is 
known as the Manual Lincolnweld. 
The operator of the equipment holds 
a special aluminum cone-shaped weld- 
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ing gun contaiming 34 Ib. of flux 
which is dispensed by gravity through 
a nozzle in sufficient amount to cover 
the arc as the weld is made. The gun 
is attached by a maximum of 25 ft 
of cable to a standard 600-amp 
welder. The special cable is hollow 
and the ¢& in. diameter electrode wire 
is automatically fed through it at a 
rate depending on the current being 
used. The cable also carries the cur 
rent to the nozzle, at which point the 
current is introduced to the wire 
electrode. 

The arc is started by simply touch 
ing the electrode to the work through 
the flux which automatically starts the 
wire feeding at the proper rate. The 
wire feed rate is around 300 in. per 
min., and the current density, said 
to be the highest ever usea, provides 
sufficient heat to weld 4 in. plate in 
a plain butt joint, one pass to cach 
side, without edge preparation. ‘The 
automatic features may be switched 
off, if desired, for tack welding 0: 
finishing short welds. 





Improved Motors 


Two NEW Morors, including an 
unusually compact gearmotor and a 
corrosion-resisting motor for chemical 
service, have been announced by thc 
Reliance Electric & Engineering Co.. 
Cleveland, Ohio. The first of these, 
the gearmotor, is built in six sizes, 
from 1 to 60 hp., and employs single, 


double or triple helical-gear reduction 


units, giving a speed range from 74 
o 780 rpm. Both a.c. and d.c. mo- 
tors with flange mounting are avail- 
able. The design is such that special 
motor inclosure types can be used 
without expensive adaptations, includ- 
ing protected open motors, splash 
proof, drip-proof, totally inclosed non 
ventilated and totally inclosed fan 
cooled motors. The gear unit was 
developed specially for this motor by 
the Philadelphia Gear Works, Inc., 
Philadelphia, Pa. 

The second motor mentioned, the 
chemical motor, is being offered in 
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It is easier to prevent big losses than to prevent cumu- 
lative small ones. You are always on guard against 


the big losses . . . small ones often go unnoticed. 


Your scale may be accurate but this is not sufficient 
insurance that your weights are correct. From many 
accurate scales in service today it is difficult to obtain 
a quick, accurate reading. There is still chance for 
human errors ... with loss of money and time. When 
you select a dial scale, you should choose the one 


—— 


your pocket? 


which is the quickest and easiest to read. Fairbanks- 
Morse’s unique principle of the direct reading dial 
in all capacities is a feature found in no other dial 


scale. 


Why not have your local Fairbanks-Morse weigh- 
ing expert demonstrate the direct reading dial prin- 
ciple and how it can help your operations. He will 
be glad to do so without any obligation. Fairbanks, 
Morse & Co., Chicago 5, Illinois. 


Llheen Pn ree 


G7 FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES « DIESEL ENGINES + STOKERS + SCALES «+ 


MOTORS + GENERATORS 


PUMPS + RAILROAD MOTOR CARS ond STANDPIPES + FARM EQUIPMENT + MAGNETOS 
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frame sizes from 203 to 326. The 
motor is built to standards set for 
Class 1, Group D hazardous loca- 
tions. The outer cover of the motor 
is Monel metal, as is the fan cover 
and lead outlet. The fan is bronze, 
rather than cast aluminum, and ex 
tra grease and bearing protection have 
addition of 
of othe 


been 


provided by the 
A variety 
parts have 


been 
bronze shaft collas 
corrosion resistant 
employed, depending on the service 


of the parti ular part 


a. 





8. Rubber Acid Pail 


welded 


with 
inside and out with 
rubber extending through the perfora 
tions, is now being used by Automo 


) ] 
PERFORATED | stecl 


scams, covered 


tive Rubber Co., 8601 Epworth Blvd., 
Detroit, Mich., in the construction 
5-gal. acid pail. The top of the 

than that of a 3-gal. 
pail, in order to decrease the likeli 
hood of liquid splashing or spilling 
when the pail is carried. The bail 
ind handle are both rubber covered 
ind a pouring lip is provided. The 


ofa > 
pail is no large: 


same concern also makes a 3-gal. pail, 


measures in various capacities, a 2-qt 
funnel 


dipper and a 10-in 





9. Process Control Timer 


A nEw time-schedule controller, de- 
signed to be operated jointly with 
semi-automatic 


existing air-operated, 
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temperature and pressure controllers in 
order to make the process fully auto 
matic, is announced by C. J. Tagliabue 
Corp. (N. J.), 614 Frelinghuysen Ave., 
Newark 5, N. J. By use of the new 
instrument it is possible to obtain fully 
yutomatic time schedule control at 
relatively low cost, without disposing 
of presently installed equipment. In 
use, the operator begins the proces 
by pressing a starter push-button on 
the timer, thus lighting a signal lamp 
By means of an adjustable cam, timing 
begins immediately or (if desired 
vhen the temperature has reached the 
processing point. This temperature 1s 
maintained for a pre-determined 
length of time, and all valves arc 
operated as the process may require, 
with the elimination of all manual 
idjustments formerly performed by the 
operator. When the process is fin 
ished, both heating and cooling, th« 
signal light is extinguished 





10. Automatic Valve 


Devetoren particularly for use on 
automatic machinery a light 
actuating force is desirable is a new 
member of the family of valves intro 
duced by the Paul Valve Corp., 683 
Third Ave., New York 17, N. Y. 
Similar in principle to the hose valve 
described in our January 1948 issue, 
the construction of the valve is as 
indicated in the accompanying sketch. 
The valve has a venturi cross section 
in which a metal ball is drawn by 
venturi action against the outlet port 
where it seats by fluid pressure. To 
open the valve, a stem operates a 
yoke to push the ball down, rolling 
it out of its seat and into a recess 
The shape of the yoke is such that 
it does not restrict straight-line flow 
through the valve and it is claimed 
that the coefficient of discharge is 
from 95 to 99 percent, with negligible 
pressure drop. Other types of valves 
will later be available. The present 
valve is made in 4 in. nominal siz 
is well as in # and | in. sizes 


where 





11. Spraying Machine 


lo HANDIF up to 6 tons of wet ma 
terial per hour, Bowen Engineering, 
Inc., Garwood, N. ]., has developed a 
new high-speed spray machine having 
range up to 20,000 
rpm., and power ratings up to 68 hp 
Ihese machines are clectrically driven 
operating on high-frequency current 
The feed pipe and atomizing wheel 
are of stainless stecl. The shaft as 
sembly is dynamically balanced, rotat 
a gravity feed 


i variable 


specd 


ing parts being oiled bi 
svstem 





12. Control Relay 


lt REQUIRES approximately only | 
billionth of a horsepower of actuating 
circuit energy to control the action of 
a new relay for control purposes, 
known as the Leveltronic, which has 
been introduced by the R-S Products 
Corp., Philadelphia, Pa. The relay 
was designed for use in industrial con 
trol problems where pressure, tem 
perature or liquid level are the primary 
variables. It makes use of a positive 
acting Thyratron circuit with the 
tube current limited to less than one- 
third its maximum value to give long 
life and low maintenance. Two mod 
els cover a range of 20 ohms to above 
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General American 


is filling the 
gaps in the tank car 
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The GATX fleet of more than 38,000 tank cars is growing 
. . « growing as fast as the still-limited supply of materials 
permits. When we can get additional materials for building 
more tank cars, we will use our expanded facilities to furnish 


all our customers with all the tank cars they need. 





TRADE MARK 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street * Chicago 


DISTRICT OFFICES © Buffalo * Cleveland * Dallas ® Houston ® Los Angeles * New Orleans ® New York © Pittsburgh 
St. Lovis © San Francisco ©® Seattle * Tulsa © Washington 


EXPORT DEPT., 10 East 49th Street, New York 17, New York 
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The fact that LUBRIPLATE Lubricants ore 
able to meet extreme temperature con- 
ditions, demonstrates the ability of these 
products to cope with the wide variations 
often found in everyday industry. Be- 
sides this feature LUBRIPLATE Lubricants 
possess attributes not found in conven- 


tional tubriconts. Write for literature. 


LUBRIPLATE 


definitely reduce f 
oa minimum. 


ric- 
Lubricants 

an and weer 
eal lower power costs and = 
long the life of equipment vai 
infinitely greeter degree. 


PLATE arrests progressive wear. 


LUBRIPL ATE 
otect machine parts 
e action of 


Lubricants Pr ( 
i tructiv 
agoinst the dest . . 
oe and corrosion. This feo ar 
fone puts LUBRIPLATE for ov 
ont of conventional lubricants. 


LUBRIPLATE 


el 
' ore extrem 
ants reason that they 


, “stay- 
long life ond ''s 
” A little LUBRI- 


a long woy- 
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FOR MORE 
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See Reader Service 





Coupon on pages 159-160 











2 megohms, with continuously §vari- 
able sensitivity giving two-to-one dis 
crimination over the full range. The 
double-pole, double-throw relay _ is 
capable of actuating motors up to 
{ hp. It is claimed the unit may 
employ probe-to-relay distances up to 
3 to 5 times longer than other units 
now on the market 


13. Liquid Level Control 


hor THE maintenance of accurate 
iquid level control in paper industry 
tock boxes and header boxes, as well 
is for other similar applications, the 
Brooke Engineering Co., 4517 Wayne 
\ve., Philadelphia 44, Pa., has devel 
ped an electrically actuated level 
ontrol said to maintain level within 
lus or minus in. without hunting 
w cveling. A modification of this 
mupany's standard instrument used 
n steam pressure and furnace draft 
regulation, the device is said to give 
‘0 ft.Ib. torque to overcome sticking 
ilves. It is described as low in cost, 
simple in operation and rugged in 
construction. A submerged diaphragm 
is used as the sensitive element to 
transit pressure by wav of a rod to 
1 weigh beam in the _level-sensing 


mechanism Level indications arc 
converted into clectrical impulses to 
operate a motor in the desired dire 
tion so as to control the inlet vah 





14. Pressure Vessel Door 


Ouick Openninc is the feature of 
a door for pressure or vacuum vessels 
installed in vertical or horizontal posi- 
tions that is now being offered by 
United Welding & Mfg. Co., 8705 
Crocker St., Los Angeles 3, Calif. 
Known as the Harris Quick-opening 
Safety Door, the design provides a 
sealing mechanism which is a free 


moving, rotating, indexing ring 
mounted on bearings. No special 
tools, gears or hand wrenches, and no 
threaded parts, are required. To open, 
a breaker bar is inserted in a leverage 
slot on the indexing ring to turn the 
ring enough to crack the door and 
dissipate any remaining pressure. The 
door, however, is still engaged. One 
further movement of the indexing 
ring then permits the door to swing 
free, the entire operation requiring 
only about 4 seconds. Closing takes 
only 2 seconds, since the indexing 
ring can be turned to a locked posi 
tion in one movement. 

Safety is assured by the fact that 
it no time during opening or closing 
is the operator in front of the door. 
Ihe door is available with a short 
section of shell, readv to attach to 
existing vessels, or as part of a com- 
plete vessel. It is built for both 
cvlindrical and rectangular vessels. 





15. Emergency Light 


lo PROVIDE emergency lighting in 
industrial areas in the event of power 
outage, Electric Cord Co., 30 Church 
St.. New York 7, N. Y., has intro- 
duced a portable, self-contained emer- 
gency lighting system provided with 
two lamps each delivering about 100 
watts. Each lamp is capable of illu 
minating an area of about 10,000 
sq. ft. for about 5 hr. Lamp heads 
are adjustable and may be removed 
from the unit for installation on walls, 
stairways, etc. When current inter- 
ruption occurs the lights are immedi- 
ately switched on to the battery of the 
unit. When normal current is resumed 
the lights automatically go out and a 
built-in charger restores power to the 
battery for the next emergency. 


16. Rubber-Felt Packing 


Feit, in combination with Hycar 
\merican-tubber latex and MHycar 
sheet stock, is now being used by the 
American Felt Co., Glenville, Conn., 
to produce mechanical sealing, pack- 
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How to make your dollars go further 
in stainless piping 


Practical engineers show you the dollar-saving way 
to increase your alloy piping efficiency in “Corro- 
sion Resistant Piping,” a comprehensive discussion 
prepared by the Taylor Forge engineering staff and 
on the presses now. 

This new, fact-filled bulletin discusses the funda- 


mentals involved in minimizing the cost of stain- 


less materials . . . points out the advantages of 
conforming to IPS outside diameters . . . discusses 
Schedules 5S, 10S, 40S, and 80S in relation to pres- 
sures and temperatures . . . gives you a new slant 
on flanged connections . . . offers a realistic ap- 
proach that will prove helpful to you. The supply 


is limited, so write today to reserve your copy. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago 90, Ill. (P. O. Box 485) 


EASTERN PLANT: CARNEGIE, PA. 
DISTRICT OFFICES 


New York: Philadelphia 
50 Church Street Broad Street Station Bidg. 


Nome = 


Chicago District Sales Houston 
208 S. LaSalle Street 


Los Angeles: 


City National Bank Bidg Subway Terminal Bldg. 





Send me “Corrosion Resistant Piping” 
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Street Address 


















City Zone State 
513-0748 






Mail to Toylor Forge & Pipe Works 
P. ©. Box 485, Chicago 90, Illinois 
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a il of 
~\Y—~ chemicals 
SPARKLER ie! with 
Horizontal Plate 


FILTERS 








» « « « « any liquid from 
light alcohols to heavy varnishes 


Complete recovery of product is obtained by “wash through” or 
“blow down” of cake without removal from filter. The Sparkler 
scavenger plate acts as an auxiliary filter, with independent control 
valve filtering each batch down to the “last drop,” leaving no hold- 
over. Uniform density and firmness of the Sparkler cake on horizon- 
tal plates permit this easy method of complete recovery of product. 


The horizontal plate principle of filtering chemicals provides com- 
plete flexibility and uniform dependable results. When diatomaceous 
filter aid is used it forms a pure silica sieve of uniform microsize 
mesh. Other filter media form a similar firm filter cake on the 
Sparkler horizontal plates. Flow is always with gravity. The hori- 
zontal position of the built-up cake prevents slipping or cracking 
either with continuous or intermittent flow. 

Available in two plate depths, Sparkler construction provides deep 
plates for liquids carrying a large proportion of solids. Sparkler 
shallow plates for use on liquids carrying only a small proportion 
of solids provide a larger filtering area within the same size tank. 

All Sparkler filters, even the large sizes, can be furnished with a a. 
* portable base. Standard models available in capacities of 50 G.P.H. A 
' to 5000 G.P.H. 

Ff Sparkler Filtration is Engineered Filtration—we invite corre- 
spondence on your problems. You will receive the advice of filtration 
engineers with a quarter of a century of experience in a specific field. 


bar SPARKLER MANUFACTURING COMPANY 
' MUNDELEIN, ILLINOIS 





2 FOR MORE 
INFORMATION 
See Reader Service 
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ing and gasketing materials. The com 
bination of these materials is said to 
enhance the natural properties of 
both. Cut into strips and washers, 
the materials are marketed under the 
names of Vistex and Oil Foil. The 
first is a Hycar latex-impregnated and 
laminated felt base packing and seal- 
ing material which features a self-lu- 
bricating property. The packing is 
said, nevertheless, to be positively 
sealed against dirt and moisture. The 
second material combines a conven 
tional felt seal and one or more im 


pervious septums of in. Or x in. 
Hvcar sheet. The felt is capable of 
retaining grease or oil, while the Hy 


car functions as a positive dam and 
seal. Many types of Oil Foil washers 
can retain oil to the extent of morc 
than 400 percent of their own weight 





17. Boiler Feed Pump 


Saip TO BE new in boiler feed 
pumps, is a vertical design of multi- 
stage centrifugal pump now being of- 
fered by Jacuzzi Bros., Richmond, 
Calif., and St. Louis, Mo. Designed 
especially for pumping hot water and 
for other installations requiring high 
water pressure, the new pump Is pro- 
duced in two series, one for a maxi- 
mum of 180 psi. total pressure, and 
the other for a maximum of 420 psi. 
total pressure. Standard units are pro- 
duced in. sizes from 4 to 20 od 
while custom-built pumps for special 
requirements are available. Pumps are 
designed to operate without lubrica- 
tion in the pump proper and are pro- 
vided with heat radiating flanges be- 
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Employing the same basic principles of crystallization 
featured in Struthers Wells Krystal crystailizers, our 
laboratory unit can be utilized to study your problems 
in crystallization. 


The illustration shows the pyrex glass suspension 
container with salt trap, heater, (or cooler), instru- 
ment panel, and vacuum pump. The vaporizer, not 
shown, is mounted above the suspension container. 


The equipment is fabricated of 316 stainless steel 
and pyrex glass, and can handle a wide variety of 
corrosive materials. 

In addition to the above equipment, a centrifuge is 
available to illustrate the improved filtration charac- 
teristics of Krystal produced crystals. 

A few examples of the types of crystallization that 
can be performed, continuously or batch, in our labo- 
ratory are: 


1. Crystallization of salts having an inverted solubility. 
(Anhydrous sodium sulphate, gypsum) 


2. Crystallization of salts having a slight increase in 
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solubility with increase in temperature. (Sodium 
chloride) 


3. Crystallization of salts having a substantial increase 
in solubility with increase in temperature. (Cop- 
peras, sodium nitrate) 

Whatever your problem in crystallization may be, 
the Struthers Wells crystallization staff is at your 
service for consultation or laboratory tests. 


Write for our Bulletin #50, describing the principles 
and applications of Krystal crystallization equipment. 





Plants at Warren, Pa. and Titusville, Pa. 


Offices in Principal Cities 

















YORK, PENNSYLVANIA — 240 Arch St. . 
NEW YORK 17—122 E. 42nd St. - 
SAN FRANCISCO 11—24 California St. - 
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Controlled 


Moisture Removal 


with RUGGLES-COLES 
"XW" Rotary Dryers 


The picture above shows a Ruggles-Coles Class “XW” Rotary 
Dryer removing moisture from sulphate of ammonia. This 
type of dryer, made by Hardinge Company, Inc., is especially 
designed for low-temperature moisture removal—particularly 
suited for drying ammonium nitrate, potassium chloride. 
sodium chloride, sodium sulphate, ammonium sulphate, sodium 
nitrate and sugar. 


It consists of an inclined rotating cylinder with lifting flights 
which shower the material over the entire inside shell area. A 
fan forces air through steam coils at the discharge end, produc- 
ing temperatures up to 280°F. Higher temperatures may be 
obtained by using indirect coal, oil, or gas-fired heaters. 


Write for Bulletin 16-C which describes the complete line of 
Ruggles-Coles Dryers. 


IDUIN] ie 
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Main Office and Works 
205 W. Wacker Drive—CHICAGO 6 
200 Bay St.—TORONTO 1 


COMPAN Y 
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COUNTER CURRENT 
CLARIFIERS ORYERS 


CLASSIFIERS 





tween pump and motor to prevent 
undue conduction of heat up the shaft 
and possible injury to the lower motor 
bearing. Being vertical, the pumps re- 
quire a minimum floor space. In the 
larger pumps several stages are re- 
versed to partially balance end thrust. 
If desired, this pump can be provided 
with a steam turbine, rather than a 
motor drive. 





18. Carloading Tube 


ACCORDING to an announcement 
from Dow Chemical Co., Midland, 
Mich., magnesium tubing 3 in. in 


| diameter is now being used in the 


construction of spouts and carloading 
tubes for transferring gasoline into rail 
road cars. The tube is advantageous 
because of its light weight and non 
sparking characteristics. Owing to the 
weight (only about 4 that of other 
metals used ), counterbalancing devices 
are unnecessary and one man can 
easily place a tube in a tank car and 
hold it in one hand while attaching 
the loading hose coupling with the 
other. Fabrication costs are also said 
to be lower as compared with the 
other suitable metals. 





19. Mechanical Drive Turbine 


DesicNaTep as Type DP, a small 
mechanical drive turbine for indus 
trial use is now available from Gen 
eral Electric Co.’s Turbine Division, 
Schenectady 5, N. Y., in ratings from 
10 to 1,200 hp. and speeds from 1,000 
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@ No—this isn’t mathematical tomfool- 
ery. It’s simply that IngAclad—with its 
20% cladding of solid stainless steel — 
provides 100% stainless protection against 
rust, corrosion, abrasion and erosion on 
the contact side. Which, in scores of appli- 
cations in the process industries, is all 
that’s required. 

With an 80% backing of mild steel, 
IngAclad costs substantially less than solid 
stainless. What’s more, it’s easier—hence, 
less expensive—to fabricate. 

Find out all about IngAclad now. Learn 
how it may be the answer to your stain- 
less steel requirements. No obligation. 
INGERSOLL Steel Division, Borg- 
Warner Corporation, 310 South Michigan 


i A Avenue, Chicago 4, Illinois. Plants: 
| § 1 CLAD Chicago, Illinois; New Castle, Indiana; 


Kalamazoo, Michigan. 



































t Setter Way 
TO PROVIDE BOTTOM HEATING 


Y EQUIPPING the new Amersil* opaque fused quartz electric heater 

with a special high temperature acid-proof resilient head, to effect a 
liquid-tight connection, the heating element may be located at the bottom of 
a vessel or tank. 

This is particularly important where the level of the liquid 
varies, as it eliminates the danger of the exposed portion of the 
vertical heater causing undesirable high temperatures above 
the surface of the liquid. 

The bottom heater is always completely immersed, assuring 
accurate temperature control at all times. 


Write for folder on new Amersil heater developments. 
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SPPPPPA *Trade Name Registered 


ja \ MERSIL COMPANY Ine. 


ENGELHARD 


CHESTNUT AVENUE HILLSIDE 5, N. J 





This LAWRENCE 
Vertical 
Top-Suction Pump 


will — pump volatile liquids 
— against a high vacuum 


— under a low NPSH (net 
positive suction head) 


And, in addition, it cannot get 
air or vapor bound... cause 
delays and shutdowns. 


For pumping out of high 
vacuum evaporators, this Lawrence 
pump provides the answer to all of the 
technical difficulties involved. Pump 
ing problems like this have been our 
specialty for eighty-five years. Perhaps 
we can help you. Write, or phone 
LAWRENCE 2-4834 — no obligation. 
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aa MACHINE & PUMP CORPORATION 
369 MARKET STREET LAWRENCE, MASS. 








to 5,000 rpm. This turbine is pro 
duced in three, single-stage sizes with 
16, 20 and 25 in. wheels. Like larger 
turbines, turbines of the new line in- 
clude hydraulic governors and pressure 
oiling of bearings. These units have 
increased accessibility for easier main- 
tenance and most parts are inter- 
changeable on all Type DP frame 
sizes. This increased standardization 
permits current deliveries to be made 
within 15 weeks. 





20. Industrial Thermometer 


To permit the choice of any angle 
desired between the stem and the 
indicating portion of its industrial ther- 
mometers, the Weksler Thermometer 
Corp., 52 West Houston St., New 
York 12, N. Y., has introduced an 
“Adjust-Angle” industrial thermome- 
ter having a flexible metal capillary 
within a specially designed ball con 
nection. At any time, and without 
special tools, the angle between the 
stem and the case can be adjusted to 
front or back, left or right, or through 
180 deg. of arc. Thus it is not neces- 
sary to know exactly what angle will 
be best when ordering thermometers, 
a fact which simplifies installation, re- 
duces the number of instruments that 
must be stocked for plant mainte- 
nance, and prevents loss of time in 
changing from one angle to another. 


Equipment Briefs 


21. To avoi the possibility of physi- 
cal injury to workers in up-ending 
heavy steel drums, the Melooz Mfg. 
Co., 4730 Avalon Boulevard, Los An- 
geles 11, Calif., has introduced an up 
ending bar which hooks over the lip 
of a drum and enables a man to up- 
end a 300-lb. drum with a force of 
only 90 Ib. 


22. WHERE explosive atmospheres are 
encountered, the Crouse-Hinds Co., 
Svracuse, N. Y., is offering an explo 
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] 1780—Already the newly created Zier Mechanical marvels by the 1915 —Howell “Red Band” Electric 


Republic felt stirrings of the indus- thousand at the Philadelphia Cen- Motors appeared! Soon, these rugged, 
\ trial greatness ahead. A Connecticut hat tennial dramatically spotlighted America’s industrial-type motors won recognition in 
maker, for example, experimenting with ability to invent, design, produce. Indus- hundreds of vital industries. Assembly 
techniques of increased production, trial stage was now set for impact of low- lines were on the move! Ford produced 

| pushed output to three a day cost electricity, soon to come. its millionth car! 


| MASS PRODUCTION ... AMERICA’S MIRACLE! 
_ =.) .°. mize 
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Today—The magic of mass 
production brings more 
people more goods than ever i 
before! 


To keep assembly lines roll- 
ing, farsighted buyers specify i 
Howell Motors. These precision- 
built motors are specially de- 
signed to handle the tough jobs. 








Result! Howell Motors power 
machine tools, dairy machin- 
ery, pumps, conveyors, ‘eleva- 
tors, heating and ventilating 
apparatus, and other equip- 
ment throughout industry. 





“a! 


Are you using Howell Motors? 


oe) 


& 
= 
' 
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Free enterprise with mass production raises the standard of living—provides more goods for more people at less cost. 





Here's another precision-built Howell 
Motor . . . industrial type with copper or 7 


nuene ton ate ae ie 4 0 W F | T M OT 0 R S 


statically and dynamically balanced. 
HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 





Howell Enclosed, Fan-Cooled Motors—Type K 
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ACID-PROOFING PROBLEMS 
can be Solved by ATLAS 


... @s have those of scores of chemical produc- 
ers who believed their's were “Just Too Tough!” 


a i WHATAREYOUR Atlos construction is proof 


. “ . ’ 

9 against, not merely ‘resistant’ 

Atlas constructed tank of rubber CORROSIVES? : tent : 
Sod atest eam aids, laieed with to sulphuric, nitric, chromic, 


Atlas Tegul-VITROBOND. Used in hydrofluoric, hydrochloric, lactic, acetic . . . and about 
pickling battleship plates. every other acid that works for or occurs in industry; 
also against alkalis, solvents, steam, hot water — and 
temperatures to 360° Fahr. 










ont 


WORRIED ABOUT You needn't be. Atlas units in- 

SIZE? clude continuous pickling tanks 
Twin 3000 gal. concrete tonks 300’ and more in length, giant 
for hydrochloric acid, contomi- acid storage tanks, floors 8000 sq. ft. and more in area, 
meted le eon eoNetRUC, 280 stacks, towers, sewers, neutralization and disposal 
TION: Corbo-KOREZ ond Tegul- pits. Small units too — for example: little tanks built 
VITROBOND with Atlostiseol ond lined at our plant and shipped by rail or truck. 


lining. 
: No job is too large; none is too small for Atlas. 
2 
-_. eis re 
















RESPONSIBILITY Because Atlas Service is com- 


plete: materials, design, super- 
vision . . . and installation, if desired, responsibility is 
*. here centered on a single, proven source, with long 
Acid-proof floor in processing years of experience in every kind of construction . . . 


building. Brick, joined with Atlas ; j 
ALKOR (Acid ond Alkoli-proot 2" With every type of corrosive. 
coment). Tight, strong, leokproof! 






ACTION! You'll get it quickly by contact- 
ing our neorest branch. Our 
representative will discuss your needs and advise on 
E the next step. Our engineers will furnish plans and 
* estimates without obligation. Right now — write us at 
/5. Mertztown for Bulletin 17-8. 
1200° trench to convey acid 
wostes. Handles sulphuric and 
hydrochloric acids, chlorinoted 
ergonic solvents, alkalis, etc. 
Acid-proof brick, joined with 
Corbo-KOREZ (acid-proof cement). 











PRODUCTS COMPANY OF PENNA. 
MERTZTOWN PENNSYLVANIA 


“ATLANTA 3, Go, 452 Spring St. N. W PITTSBURGH 27, Pa., 492! Plymouth Rd. 
*CHICAGO |, IIl., 333 No. Michigan Ave PHILADELPHIA, Po. 355 Foirview Rd 
“DETROIT 2, Mich., 2970 W. Grand Bivd Springfield, Po 

NEW YORK 16, N.Y, 280 Medison Ave ST. LOUIS 8, Mo., 4485 Olive S+ 


THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texes 


“BERKELEY 2. Colif, 605 Addison St OMAHA, Neb., 423 South 38th Ave 
DALLAS 5, Tex , 392! Purdue St "LOS ANGELES 12, Col, 172 S. Central Ave. 
*DENVER 2, Cole, 192! Bloke St NEW ORLEANS 12, Lo., 208 Vincent Bidg. 
"HONOLULU 2, Howell, USA “SEATTLE 4, Wosh., 1252 First Avenve, $ 
* Stock corried of these points 
IN CANADA, Atlos Products ore monvfectured by H. L. BLACHFORD, Limited, 
977 Aqueduct Street, Montree! 3, P. O., 86 Bleer St. W., Terente, Ont 
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’ FOR MORE 
INFORMATION 


See Reader Service 
Coupon on pages 159-160 











sion-proof electric clock with a 13-in. 
dial, similar in appearance to the 
usual electric wall clocks. ‘The clock 
is constructed to meet Underwriters 
Laboratories’ requirements for atmos 
pheres hazardous because of the pres 
ence of flammable gases or vapors, o1 
laden with highly combustible dusts. 


23. Forcep convection is employed to 
assure uniformity of temperature in a 
new line of electrically heated labora 
tory ovens offered by Modern Electric 
Laboratorv, 6131 South Wentworth 
Ave., Chicago, Ill. Made in both floor 
and bench models, the ovens are avail- 
able in six standard sizes, and in two 
series, one series for maximum tempct 
atures of 350 deg. I’.. the other ser es 
for temperatures to 550 deg. FF. The 
multi-blade turbo-blower emploved 
said to give 50 air changes per minute. 
The snap-action thermostat is claimed 
to give temperature control accurate 
within 4 deg. € 

24. An ati-merat log slide rule 
for use in industries where the scales 
must be constantly cleaned, has been 
introduced by Pickett & Eckel, Inc., 
1111 South Freemont Ave., Alham- 
bra, Calif. The rule is non-warping, 
manufactured to tolerances of 0.001 
in., and is said to be unaffected by 
constant cleaning. 


25. A LOW-TEMPERATURE radiation 
pyrometer suitable for use at the tem- 
peratures encountered in rubber and 
plastic mills, and in continuous curing 
ovens and paint pigment kilns, is now 
being offered by the Brown Instru- 
ment Co., Wayne and Roberts Aves., 
Philadelphia, Pa. Control of low tem- 
peratures through radiation pyrometry 
is said to be especially useful where 
the measuring device cannot come in 
contact with the materials or proces- 
sing equipment. The method has for 
merly been available only for higher 
tempcratures. 


26. As a resuLt of wartime develop- 


ments, Bauer & Black, 2500 South 
Dearborn St., Chicago 26, IIl., is now 
prepared to supply not only industrial 
adhesive tapes reinforced with Fiber- 
glas, but also a flexible duct connector 
material of Fiberglas and neoprene. 
The adhesive used vulcanizes and in- 
creases the strength of seal under hot 
operating conditions. 
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No other kind of power excels air power 
in safety, flexibility, freedom from damage 
due to overloading, and simplicity of control. 
That’s why Gardner-Denver air motors find 
such a wide application. These 5-cylinder 
radial air motors are remarkably compact. 
They can be controlled to operate at any 
desired speed up to their maximum r. p. m, 
They have unusually high torque for high 
starting loads. They are simple, durable and 


light in weight. for greater flexibility, 
| safety, convenience ..« 


| GARDNER-DENVER AIR MOTORS 













For complete information, write Gardner-Denver Company, Quincy, Illinois 


GARDNER-DENVER SINCE 1859 
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GRINNELL - SAUNDERS 
DIAPHRAGM VALVES 


Grinnell-Saunders Diaphragm Valves may eliminate 
valve troubles and cut valve maintenance on your pipe 
lines. Available in any combination of valve bodies and 
linings, diaphragms and operating mechanisms. State 
your requirements or ask for Catalog 6-E on “Grinnell- 
Saunders Diaphragm Valves’. Grinnell Company, Inc., 
Providence 1, R. 1. Branch warehouses in principal cities, 


Stainless Steel valves with spe- 
cial diaphragms are handling 
satisfactorily such corrosive 
chemicals as phosphoric, ace- 
tic and chromic acids. 


Rubber lined valves are setting 
new performance records han- 
dling pulp, alum and sulphu- 
ric acids in paper mills. 


Piston-operated valves (left) 
and air motor operated valves 
(right), both glass lined and 
with proper diaphragms, are 
providing remote control in 
plants handling sodium chlor- 
ide, sodium hydroxide, sul- 
phuric acid and fruit juices. 



















a, 


Cre, oy 



















Valve Closed 


Bronze valves with socket ends 
(left) and with hose threaded 
end (right), both with special 
white rubber diaphragms, are 
stopping leaks and cutting 
maintenance to the bone in 
breweries handling millions of 
barrels of beer. 


Aluminum body valves with 
rising stems have won enthu- 
siastic approval in bleacher- 
ies handling hydrogen perox- 
ide and other chemicals. 





Quick-operating valves up to 
12” with rubber lining are 
handling highly abrasive solu- 
tions and slurries. Smaller 
sizes are widely used on com- 
pressed air lines to prevent 
leakage. 
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PRODUCTS AND MATERIALS * PROCESS EQUIPMENT * MANUFACTURERS’ LITERATURE 
Use these handy Reader Service cards for more information on this month's new products 


PROCESS EQUIPMENT NEWS 
See also pages 143-156 
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107. Chemicals. _. iaborateries, 


Inc., Chicago, 11l.—65- catalog list 

i we 2 60 fine chemicals vie available from 
sepeetion. s uses an 

fatermation. ugges price list No. ie 


108. Tanks. Black, Sivalis and Bryson, 
Inc., Ci Mo.—4-page leaflet 
illustrat and escribing the butane- 


propane tanks made by this com- 
pany 


109. yma ame) Robins Conveyor Divi- 
sion of ewitt-Robins, Inc., Passaic, 
N. I e booklet No. 127A describes 


and illustra the belt conveyors made 
by this company. 


110. Flexible . Titeflex, Inc., 
pow’, N. J.—6- e pocket size leaflet 
describ the nel flexible tubing 


made by company. Corrosion-resist- 
ing characteristics for various types of 
service are outlined. 


111. Adhesives. Minnesota Mining & Mfg. 
e illustrated 
tories on the 


ous applications are illustrated 
bonding a sealing, and protec- 
tive coatings for metals. 


112. Steel Flasks. Hofman Laboratories, 
Inc,, Newark, N. J. —i-pane leaflet illus- 
trating and describing containers and 
flasks for liquefied gases. 


113. Filters. Industrial Filter & Pump 


Mfg. Co., Chi o, Ill.—Bvu'letin No. CP- 
1247 contains pages illustrating and 
describing filters for the chemical and 


process industries. Features of construc- 


tion are illustrated by schematic dia- 
grams, Includes tables of sizes and di- 


eaamees and gives information on 
capacities, specifications, together with a 


(Continued on page 302) 


‘How to Use These 


READER SERVICE COUPONS 


@ Be sure to fill out completely o separate 
coupon for each new product or equipment 
item on which you want more information 
and for each piece of literature you wish sent 
you. Reader Service will then forword them 
to the proper sources provided you have sup- 


coupons required for each request, detach 
the post cards, and drop in the mails. 





aed Write here hem sember in 


whech you ore interested 5 rs 


} — RS ABC. Chemical f.. iene 

stim. S875 M Milk St. 
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BY &@ LIMITAMP 


uk 
Protection of this plasticator is just one of the vital jobs 
done by Limitamp starters at the Fisk Tire Plant of the 
U.S. Rubber Company at Chicopee Falls, Massachusetts. 
Over a period of four years, more than thirty-seven of 
these units have been installed in the Fisk Plant to operate 
generators, mills, Banburys, plasticators—and Fisk plans 
to add more. 

“From a maintenance point of view, I wish we had 
Limitamp control on all our high-voltage motors.”’ That's 
what P. L. Butterfield, Chief Electrician at the Fisk Plant 
says about these controllers. 

Decreased maintenance costs are always an important 
consideration. Users of this equipment have found other 
advantages: high-interrupting capacity, increased safety, 
extra-long life, complete motor protection. 

You'll need more information about these starters. Fill 
in the coupon and mail it to us. Apparatus Department, 
General Electric Company, Schenectady, N. Y. 


General Electric Company, Sect. C676-259 
Apparatus Department, Schenectady 5, N. Y. 


Gentlemen: 
Please send me your publication GEA-4247 on the G-E Limitamp controller. 


Name 


GENERAL ( ELECTRIC 
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csC MAMMOTH CHEMICAL CIRCUS 


From the 


INEXHAUSTIBLE AROHIVES 


OF CHEMISPRY 


CSC proudly presents 


OLOSSAL ATT RACTIO 





THE JULY GHEMICAL OF THE MONTSA 


as its second 

















SPECIFICATIONS: 


SPECIFIC GRAVITY: 0.973 to 0.983 at 20°C. /20°C. 
ACIDITY: Not more than 0.05°,,, calculated as phos- 
phoric acid. 
WATER: No turbidity when orle volume is mixed with 
19 volumes of 60° Bé. gasoline at 20°C. 
COLOR: Water-white 











An EFFECTIVE DIELECTRIC in capacitors and condensers! 
Excellent PIGMENT-GRINDING assistant! 


Improves adhesion of inks to metals and plastics! 
Outstanding ANTI-FOAM agent! 


Plasticizer for cellulose acetate butyrate and many synthetic polymers! 


EXCEPTIONALLY powerful solvent and blending agent! 


One glance at its properties will suggest INNUMERABLE 
INDUSTRIAL APPLICATIONS! 
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\ | stable! 
q odorless/ " 


H covortess: | 
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PROPERTIES: 


MOLECULAR WEIGHT: 266.32. 

OpoR: None. 

REFRACTIVE INDEX: 1.4226 at 20°C. 

BOILING POINT: 177°C. at 27 mm. of mercury. 
LATENT HEAT OF VAPORIZATION: 55.1 calories per gram at 289°C 
DIELECTRIC CONSTANT: 7.973 at 30°C. 

MELTING POINT: Below — 80°C. 

FLASH POINT: 146°C. (294.8°F.) 

SAYBOLT VISCOSITY: 38.6 seconds at 85°F 
WEIGHT PER U. S. GALLON: 8.13 pounds at 68°F 
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NEW PRODUCTS AND MATERIALS 


Richard W. Fortor, iSSistant EDITOR 





51. lon Exchanger 


Now available from the Resinous 
Products & Chemical Co., Philadel 
phia 5, Pa., is a new high-capacity 
synthetic resin cation exchanger in 
bead form. Its trade name is Amberlite 
IR-105, and it is claimed to widen the 
usefulness of the family of Amberlite 
ion exchange resins 

Key advantages of the new cation 
exchange resin are claimed to be: (1) 
a smooth spherical shape, (2) freedom 
from odor, taste and color-throw, (3) 
uniform particle size, (+) high density, 
>) rugged physical properties, and 
6) high exchange capacity obtained 
it efficient regeneration levels. Its 
good chemical stability and high 
capacity are of special interest in ap 
plications such as the softening, deal 
kalization, and deionization of water. 

The resin derives its activity from 
sulphonic acid groups, and may b« 
employed either in the sodium or hy 
drogen cycle. It is shipped in_ the 
sodium form (in a moist, completely 
swollen condition) but can easily be 
converted to the hydrogen derivativ: 
by treatment with mineral acids. Spx 
cific physical characteristics of Amber 
lite IR-105 are: a density of about 
+7 Ib. as shipped (corresponding to 
| cu. ft. of space in place backwashed 


ind drained): a moisture content of 
40 to 50 percent; a wet screen grading 
of 16 to 50 mesh: an effective pal 


ticle size of 0.4 to 0.6 mm; a maximum 
uniformity coefficient of 1.7: and voids 
f approximately 45 percent. High 
physical stability insures against at 
trition losses. Chemically it is insolu- 
ble in all common solvents includ 
ing water, aromatic and aliphatic hy- 
drocarbons, etc. Best results are ob- 
tained from operating in a solution 
free from turbidity at a pH of less 
than 8.5, and temperature not exceed 
ng 120 deg. F 


52. Metal Cleaners 


SINGLY or in combination, Calgon 
Metal Cleaner No. 21 and Calgon 
Emulsion Cleaner may be used for 
cleaning a wide variety of metals and 
alloys. Calgon, Inc., Pittsburgh, re- 





CHEMICAI 


ENGINEERING e¢ JULY 








CONTENTS 
lon Exchanger 163 
Metal Cleaners 163 
Plastic Coating 163 
Duplicating Fluid 164 
Methacrylic Acid 164 
Cation Exchanger 164 
Hydrocarbon Solvents 166 
Styrene Copolymer 166 
Insecticide Solvent 168 
Air Hose 168 
Wax Modifier 170 
Fnamel for Aluminun 170 
Fine Abrasives 172 
Oil Additive 172 
FOR MORE 
INFORMATION 





See Reader Service 
Coupon on pages 159-160 











that the combination of the 
cleaners gives the advantages of an 
ilkaline cleaner as well as an organic 
solvent when used for immersion 
cleaning or especially difficult spray- 
cleaning. They are said to be effective 
for saponification of fats, defloccula- 
tion or dispersion of dirt and emulsifi- 
cation of oils and greases. 

Calgon Metal Cleaner No. 21, a 
dry granular alkaline detergent, is de 
signed for spray-cleaning in metal 
washing machines. It prevents the 
build-up of lime scale or other deposits 
on pipelines, pumps, heating coils, 
nozzles and tanks as a result of water 
hardness. Glassy sodium phosphate in 
the cleaner ties up calcium and mag- 
nesium salts in the water so that they 
cannot form deposits. Although de 
signed for cleaning of steel — 
or parts, it is said to effectively spray 
clean aluminum without etching its 
surface. In long immersion or dip-type 
cleaning of aluminum, slight etching 


ports 


1948 © 


may occur. The manufacturer states 
that it is an excellent pre-cleaner when 
the metal surface is to be phosphate 
coated or otherwise treated. 

Calgon Emulsion Cleaner is a white, 
creamy emulsion of an organic solvent 
in a small amount of water. It dis- 
perses when added to the cleaning 
bath. Either alone or in combination 
with an alkaline cleaner, it is said that 
hot or cold water will rinse it off a 
metal surface leaving no solvent o1 
other film. Neutral and non-corrosive, 
the emulsion has no known harmful 
physiological effect; Calgon Metal 
Cleaner No. 21 is also harmless. 


53. Plastic Coating 


Now PRODUCED in quantity by the 
United States Rubber Co., Rocke- 
feller Center, New York, N. Y., is a 
new type of decorative material. The 
material is an outgrowth of war pro- 
duction, combining fabrics and plas- 
tics, which was widely used in war 
planes. Since the war, a commercial 
modification of it has been manufac 
tured for a broad range of civilian uses. 
\mong the important uses foreseen, as 
a result of these installations, are wall 
covering in rooms and corridors, furni- 
ture surfacing, and tops for tables, 
counters and desks. 

Known as Satusply, the material is 
now being produced in 34 different 
colors and patterns, with gloss or satin 
finish. A cigarette-proof type is avail- 
able in all colors, designs and finishes. 
It is made in continuous rolls and in 
several widths and thicknesses. Stand- 
ard length of rolls of the cigarette- 
proof type is 60 lineal ft. and of the 
non-cigarette-proof type is 90 ft. 

In producing Satusply, paper or 
cloth is completely impregnated and 
surfaced with a polyester thermoset- 
ting resin, then processed under heat 
and tension. Color and design possi- 
bilities are almost unlimited, since a 
variety of papers or cloths in plain 
colors, or in designs, can be used as a 
base. Degree of stiffness can be read- 
ily controlled. The protective coating 
formed by the resin makes the non- 
porous plastic material washable, 
highly resistant to stains, acids, alka- 
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lis and wear. A special cement, called 
Satusply-Sement is av uilable to bond 
the material satisfactorily to the bas 


THE MODERN LY surface. For some uses, it Is pre applied 


to the back of the sheets at the factory, 


to Remove Bah | Soe henahed ix covtsines for appl 
/ 
eT) ee 


tion on the job 


54. Duplicating Fluid 


Desicnep to give a high degree of 
rightness and clarity as well as good 
coverage per gal. to spirit duplicating 
machines, EP Duplicating Fluid is 
being produced by the Schwart: 
Chemical Co., Inc., 328 West 7! 
St.. New York 23, N. Y. Tested bi 
ASTM) = methods, the manufacture 
found it to be non-corrosive to the 
metal parts of the machines and non 
injurious to rubber rolls. It is said 





to be quick-drying, non-curling and 
practically odorless. It is available in 


Use the NEW Dings I-gal. cans or 54-gal. drums 


ALNICO MAGNET ig $5. Methacrylic Acid 
PERMA PULLEY * SUPPLIED as a 40 percent aqucou 





solution by Rohm & Haas Co., West 


e Here's the modern, low cost, Washington Square, Philadelphia, Pa., 
monomeric methacrylic acid is now 


positive way to remove tramp iron 
from materia! carried on convey- “MOST PO | available in commercial quantities 
or belts. No wiring ...no electrical WERFUL Purity of the acid is better than 96 


accessories . . . no operating cost NON-ELECTRIC | percent and the polymer content 1s 


less than 0.1 percent. Fracti mal dis 


. «+ no maintenance . . . good for PULLEY 

; tillation vields a concentrated aqueous 
see dous power... ON ula c 

life tremendous p solution of methacrvlic acid. The an 


completely automatic — The new THE MARKET! hvd 
. : . iwdrous acid can be prepared by sol 
Dings repent itty sa aie D; vent extraction of the aqueous solution 
lutionary contri ution to om hen a ings offers you the Methacrylic acid polymerizes readily to 
a eye You can install it an give, under most conditions, a water 
forget it! ; pulleys 4 soluble polymer. Copolymerization 
Backed by 50 years of magnetic ys for the job: with other monomers gives alkali 
separator scene sca “eed 1. For burden depths soluble polymers. Small amounts of 
ence, this new pulley offers these up tet ; free acid groups in polymers are re 
plus features that assure you of : wo inches — The ported to improve adhesion of the 
maximum tramp iron removal: Dings Perma-Pulley with polymers in some instances when used 


@ Extra high strength grade it , is coating. 
of ‘Alice ineatibe * extremely high surface In addition to its use as a monomer, 
@ Closely spaced poles strength. the reaction double bond and free car- 


@ Magnetic strength equal across > Se boxyl group of methacrylic acid may 
entire belt width burden depths be utilized in chemical synthesis. Sub- 


@ Crowned face to prevent over two inches — The stituted isobutyric acids can be pre- 
belt weave Dings “High-Intensity” pared by addition to the double bond, 
@ Extremely high surface strength Elect Y or special methacrylic esters can be 
Dings PERMA-PULLEYS are available in ectromagnetic Pulley made by esterification, where the pre- 
_ ’ alt diamet wi ; : Fes . > } > rhc 
$3 sizes with a Nyy ont to og with its great depth of ferred preparation by transesterhcation 
requirements. Fully ey ed in " magnet of methyl methacrylate or directly 
t t Cn. sh ten alien om- j . - . 
BULLETIN No. 260-A which includes c C penetration. from acetone cvanohvdrin is less at- 
parative Magnetic Strength Curve prov- sows gg wren yor 
" : re th tractive. Preparations of methacrylic 
ing that you get greater protection. with , V 
DINGS! Send for a copy chloride and methacrylic anhydride 
are also possible from the acid. 
DINGS MAGNETIC SEPARATOR CO. € also pos € ack 
4730 W. McGeogh Avenue, Milwaukee 14, Wis 





most powerful magnetic 














56. Cation Exchanger 


2 = = Recentriy developed by Chemical 
." Process Co., Redwood City, Calif., is 
1 weak acid-type-cation exchanger with 
“HIGH sNTENSITY” the trade name of Duolite Cation Se 
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CHLORINATED 
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Important to many processes as intermediates and 
solvents in the production of Pharmaceuticals, 
Dyes, Fungicides and Organic Chemicals. 


CH.Cl coci CCl; 
| > 
oe 


gibi 
BENZOYL 
CHLORIDE 


Chlorinated Chlorinated Chlorinated 
Benzaldehydes Benzotrichlorides Benzyl Chlorides 


Chlorinated Chlorinated Chlorinated 
Toluenes Benzoyl Chlorides | Benzoic Acids 


Ortho and Para chloro, 2,4 and 3,4 Dichloro, as well as 
several higher chlorinated derivatives, are also available. 


Technical literature covering properties, specifications and 
shipping details will be mailed promptly on request. 


Bi Sera eat 2S es _ 
7 Ind Fu, Chemicals Benzaldehyde + Benzoates * Benzoic 
Acid + Benzyl Chloride * Bromides 


Cc | i he ic A L Chlorinated Aromatics * Medicinal 


Creosotes * Formates * Formaldehyde 


CORPORATION Formic Acid «+ Glycerophosphates 
Medicinal Guaiacols + Hexamethyl- 
VENTH AVENUE, NEW YORK 1, N. Y. ae 
enetetramine + M.D. A. (Methylene 
CHICAGO OFFICE, 20 North Wacker Drive Disalicylic Acid) * Paraformal- 


PHILADELPHIA OFFICE, 1700 Walnut Street dehyde * Parahydroxybenzoates 


Penicilline Pentaerythritols* Salicylates 





FOR MORE 

INFORMATION 

See Reader Service 
Coupon on pages 159-160 








© Scores of cities and industries lector CS-100. In the presence of a 
rely on Cole elevated tanks buffering anion which prevents the 
for dependable water service pH from dropping, this material will 
and constant pressure. Avail- selectively and completely remove di 
able in capacities of 5,000 to valent ions over monovalent ions. 
2,000,000 gallons and in a wide | Even where a pH drop occurs, the 
range of designs. Our skilled divalent ions are removed selectively; 
engineers stand ready to fill however, some leakage does occur, de- 
your requirements. Write for pending upon the extent of the drop. 
quotations, giving capacity. One indicated use of this material 
height to bottom, and location. is its employment to remove calcium 
salts ahead of a standard deionization 

Write for latest Cole unit. This eliminates to a certain ex 
catalog — “TANK TALK” tent the calcium load upon the sul 
phonic acid-type cation exchanger. 
—_— he latter experiences difficulty, when 
Established 1854 ' sulphuric acid regenerant is being 
+ used, in handling a heavy calcium load 
because of low acid efficiency and a 
calcium sulphate blockage. Used 


MANUFACTURING CO thead of the deionization unit, the 
, new selector can be regenerated with 


NEWNAN, GA. : | \ vaste acid from the latter. The mate 
se oy | meet oy Ee rial also shows promise in the frac 


tionating of cations and perhaps amino 


ee 
4 7 


|e 4. ee. 
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Hydrocarbon Solvents 


THREE new commercially pure hy- 
°o. 





drocarbon solvents have been made 
available for bulk shipment by Esso 
Standard Oil Co., 15 West 5lst St., 


° 

No 

PR rd Oil Co., 15 V 
DRYER | imam, thew Haiieis all eae te 


pew weanit fer tane, they should find use in protec- 
mederete secele ; | tive coatings, rubber and vegetable 
production . | oil extractions. It is said that these 
close-cut hydrocarbons give greater 

This compact Spray Dryer control in coating formulations, uni- 
has the operating flexibil- form evaporation rate from start to 
ame y Rainy ' finish, improvement in odor, freedom 
; from residual odor, less solvent reten 


available os a package . 
unit. Production is 5 te 20 tion by most resins and greater flexi 
bility for blending 


tons per day—aovtomati- 
cally controlled. Patented 
Bowen atomizers for fine : 
or coorse particles, driven s % 58. Styrene Copolymer 
by Bowen Spray Machines ; 
with speed range of 6,000 ' A new low cost high styrene co 
te 20,000 rpm. Foctvol As a2 q polymer resin called Darex Copolymer 
doto ovoilable , X43 was recently announced by the 
Dewey and Almy Chemical Co., Cam- 
bridge, Mass. Now in large scale pro- 
duction, this new rubber chemical was 
especially developed for stiffening 
; ‘ GR-S synthetic rubber in the manu- 
BOWEN ENGINEERING ec: 7 facture of high grade shoe soles. It has 
Presence Aaa ; Bs proved satisfactory in factory trials, and 
is Claimed to be valuable in wire in 
sulation, extruded goods, fabrics and 


(B 
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THIS DOOR 


FOR HORIZONTAL VULCANIZERS 
AND CURING CHAMBERS, IS 





BOLTLESS 


Blaw-Knox now offers this Quick Opening Door for vulcanizing 
and curing chambers, using working pressures up to 250 p.s.i., 
in diameters up to 10 ft. This door is boltless with an ex- 
panding rim-locking device, and is made tight by a pressure- 
actuated gasket. 

Applications include: rubber vulcanizers; steam curing of 
concrete blocks; curing of safety glass and plastics; and any 
process involving curing or treatment of solid material in contact 
with steam, air, or gases under specified temperature and 
pressure conditions. 


Blaw-Know engineers will be glad to discuss possible applications 
with you. 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2000 Farmers Bank Building « Pittsburgh 22, Pa. 
Offices in Principal Cities 


SN i ee ae 


oN 












According to the U. S. Geological Survey the reserve of bituminous coal 


in Oklahoma is estimated at 55-billion tons. Current production is from 


-FOR COKE 


both strip (shown above) and underground mines. 


Most of the coal is high-volatile but an excellent grade low-volatile coal 
(16-20%) is available in quantity for blending with high-volatile coal for 


making metallurgical coke. This is now being shipped to California, Utah 


and Texas for that purpose 


As a raw material for process industries 


to humic 


commercial possibilities. 


acid 


for fertilizer use 


Oklahoma's coal also offers great 


for example, its conversion 


_AND CHEMICALS 


























@ TYPICAL ANALYSES OF OKLAHOMA COALS (Analyzed by U. S. Bureau of Mines) © 
PERCENT 
COAL BED AND PROXIMATE ULTIMATE 
COUNTY Softening 
Cond Mois. | Vota Fixed Hydro Nitro. | Oxy Sul Point of 
tion ture tue Carbo nam gen | “*°P°" 1! cen gen fur 6.7.V Ash 
HIGH-VOLATILE 1 3.8 | 36.3) 55.5 44 54 | 77.8 1.8) 10.9 05 13,570 2,290 
McALESTER 
prTTseuac 2 37.7| $78 45 5.1 | 80.0 1.9 8.0 OS | 14,110 
COUNTY 3 39.5| 60.5 54) 838 | 20) 83 | OS | 14,780 
> | 
LOW-VOLATHE ! | 16 | 166) 742] 76) 42/802) 17) 326] 171] 13,960) 2,340 
HARTSHORNE 2 16.9| 75.4 77 | 43/825 | 07] 23) 17 | 14,160 
LE FLORE 
COUNTY 3 | 18.3); 817 | 44/1 804 A) 2.5 1.8 | 15,340 
| 



































Detailed information on Oklahoma's mineral resources ts available 


"Condition 


(1) as received 


(2) moisture free; 


on request, based on data by the Oklahoma Geological Survey 


Maps showing location of mineral deposits are also available 
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(3) moisture and ash free 


a. 


, 
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paper coatings, adhesives and plastic 
moldings. Shipped as light colored 
granules, Darex Copolymer X43 has a 
low specific gravity of 1.05 and a plas- 
ticity of 20 to 40 at processing temper- 
atures of 212 to 250 deg. F. 

Increased hardness and stiffness, re 
sistance to water absorption, good 
compressive set and electrical charac 
teristics are some of the properties 
imparted by this resin to natural and 
svnthetic rubbers. When used as a 
reinforcing filler for GR-S, X43 gives 
increased abrasion resistance, higher 
modulus and improved flex-life. Small 
imounts improve handling in mixing 
calendering and molding of stocks 
highly loaded with mineral pigments. 


59. Insecticide Solvent 


DEVELOPMENT of a new petroleum 
product which, coupled with DDT or 
other chemicals, is successful in ex- 
te rminating such outdoor pests as mos 
quitoes, houseflies and grasshoppers 
was recently announced by the Socony 
Vacuum Oil Co., Inc., 26 Broadway, 
New York 4, N. Y. Designated $/V 
Sovacide F, this product is claimed by 
the manufacturer to be a new and 
potent weapon in the war against 
undesirable insects in forests and non 
icricultural areas. Its use on farm 
crops is still experimental. 

This petroleum derived solvent was 
developed for use in aerosol fogging, 
which is used in controlling insects 
over wide or relatively inaccessible 
ireas. Such fogs, generated under heat 
ind ejected by special fogging equip- 
ment, are formed of finely-dispersed 
solvents in which DDT or other in- 
secticides have been dissolved. Sova- 
cide F has been tested successfully 
ind used under a varietv of outdoor 

nditions in many parts of the coun 
trv and is available now in commercial 
quantities 


60. Air Hose 


\ppep strength and lightness arc 
claimed for a new Highflex air hose 
made by the B. F. Goodrich Co.. 
Akron, Ohio. For use with small tools, 
the hose is said to be flexible as a 
lamp cord. In the 3 in. size the new 
hose weighs nly 8.8 lb. per 100 ft. 
while the same size hose of ordinary 
design weighs 20 Ib. for the same 
length. Oil proof, inside and out, the 
new hose is not affected by lubricat 
ing oil, will not swell to cut air pres 
sure or volume, and will not flake off 
ind cause the tool to jam or choke with 
rubber particles. Working pressures 
with the new hose go as high as 250 
psi. with complete safety. The hose 
braid is designed for strength at the 
angle of maximum stress and the tube 
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Why not use 
one oll for all 
your hydraulic 


STANOIL 
‘Industrial Oil 








/ 
q 
ot. 


Are you using two or more special oils to take care of the a 
various hydraulic operations in your plant? If so, you may _— ' 
id it profitable to shift to Stanoil. It has proved its ability ' “Say 4 
to improve hydraulic operation through a wide range of ‘ : 
é ne 
service. Take for example these two different applications. 
Pl ‘ = 


After three years’ operation in the 


large hydraulic press, shown at the Greater 
. ‘ . 
tight, the original fill of Stanoil Reliability 


showed only a trace of oxidized oil 


and no appreciable change in viscosity. Because of the high 





stability of Stanoil, the hydraulic system stayed clean and 


the hydraulic controls functioned smoothly at all times 


A switch to Stanoil in the hydraulic 


. 
teed mechanism, shown at the right, Little 
. 
topped varnish trouble and elim- Maintenance 


} 


nated the frequent cleaning jobs 
yuired with the use of a conventional oil. Where previously 
the hydraulic oil had to be changed every three months, the 
niginal fill of Stanoil has shown practically no deterioration >. 
three years of service 
il contains an oxidation inhibitor and an anti-foam 
ve that contribute to long oil life and clean, reliable 
ition of hydraulic units, speed reducers, and circulating 
s. A Standard Oil Lubrication Engineer will help you 
his economical oil to work in your plant. Write Standard 
ompany (Indiana), 910 South Michigan Avenue, Chi- 


80, Illinois. 
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TANDARD OIL COMPANY (INDIANA) @ZUID 








CONTINUOUS SULFUR DIOXIDE 
and WATER MIXING SYSTEM 


AMSUL CHEMICAL CO. MARINETTE, wis. 
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GB ~ SO, and Water Solution cheb — ante x ae = 
$0, aed Wate 
OQ] wwe C wuee STMMLESS STEEL Selaties 
Courant Seutore SHUTOFF. VALVE 
weer want KY 
1 ' | 
a pel STMMLESS STEEL 
waree 5 onl am on 
ae J wave . 
SULFUR DIOKIBE 
SUPPLY UN 
PaEssunt 
Or DuCiNg AMSOL PACKLESS MEEDLE 
vant y CONTROL YALE 
; SULFUR DIOKIOE QO TamETER 
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@ Pre-mixing of water and liquid SO,... accomplished 
through the use of meters and a single, Ansul-designed 
valve installed at the juncture of the water and SO, supply 


lines... . permits constant control 
desired concentration. 


of the H,SO, at any 


If you have need for an SO, mixing system for a specific 
application in your business, Ansul technicians will plan 


one for you. 





PHYSICAL 
PROPERTIES 





SNe, ccooccecasscosneeueseoonsd SO: 
Molecular weight. oo ..cccccccccccccccccccce 64.06 
Color (gas and liquid). .........6eeee0e. Colorless 
Odes ccccccccecccccececes Characteristic, pungent 
Melting point. .....++«+++- —103.9° F. ( —75.5° C.) 
Boiling point. ........+.sses 14.0° F. (—10.0° C.) 
Density of liquid at 80° F.. . .(85.03 Ibs. per cu. ft.) 
Specific gravity at BO° PF... ..cccccccccccecees 1.363 
Density of gas at O° C. and 
FOO TEBcc cocccccccccecces 2.9267 grams per liter 
(0.1827 lb. per cu. ft.) 
Critical temperature ....... 314.82° F. (157.12° C.) 
Critical pressure. ....... 1141.5 lbs. per sq. in. abs. 
Solubility. ...ccccccscssccesecess Soluble i in water 
Buttes ccccocccocccscccccccs 99.9+% (by wt.) SOs 


(HO less than 0.01%) 
*REG. U. S. PAT. OFF 


AY! 
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INDUSTRIAL CHEMICALS 
60 E. 42nd St, New York 








Send for your copy of “Liquid Sulfur 
Dioxide”—a treatise on the properties, 
characteristics, and industrial uses of 
Liquid Sulfur Dioxide—written by the 
Ansul Technical Staff. 


CHEMICAL COMPANY 


DIVISION, MARINETTE, WIS. 
535 Chestnut St., Philadelphia 





FOR MORE 
INFORMATION 


See Reader Service 





Coupon on pages 159-160 











ind braid for minimum expansion un 
der pressure. ‘Ihe manufacturer states 
that the hose cover will not tear or snag 
easily; the lighter weight causes less 
ibrasion, it resists sun checking and 
takes up little storage space 


61. Wax Modifier 


\N IMPROVED parafhin wax modifi: 
has been recently announced by Esso 
Standard Oil Co., 15 West 51st St., 
New York 19, N. Y. Known as Tervan 


2800, it is a blend of refined paraffin 
vax and high molecular weight Vis- 
tanex (polyisobutylene It is odor- 


less, tasteless, and colorless and when 
‘lended with crystalline wax, in any 
f a wide range of ratios, imparts bet 
ter qualities of viscosity, adhesion, 
water and water-vapot impermeability, 
etc. It is inhibited against oxidation 
and replaces three former products, 
Tervan 349, Tervan 449 and Tervan 


3315. 


Tervan 2800 is claimed to be use- 
ful as a paper coating. Coated paper 
vrapping is now used as a preserva- 


tive and a proter tion on almost every 
type of product, both perishable and 
imperishable, ind the paraffin wax 
ating is often required to serve as 
both the barrier and the adhesive over 
i wide temperature range. It is in this 
field that paraffin wax has exhibited 
some of its shortcomings, especially 
in packages such as those used for 
frozen foods, which are subjected to 
handling at low temperature. Paraffin 
wax-coated paper is used in many ap 
plications where its relatively low cost 
is economically desirable. The use of 
lervan 2800, therefore, is limited to 
applications where improved perform 
ince outweighs its higher cost. It is 
also suggested for use for practically 
all industrial applications where para- 
ffin wax is used such as textile proc- 
essing, rubber compounding, ete. 


Enamel for Aluminum 


Suitep for factory-finishing of alu 
minum intended for outside exposure, 
1 synthetic heat-hardening low-gloss 
enamel has been developed by the 
Sherwin-Williams Co., Industrial Div., 
Newark, N. J. It has been adopted 
by a producer of pre-painted aluminum 
siding where it has eliminated the 
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PULSAFEEDER 
fitter Diaphragm Phapettioning Lauypt 


=, 


r- 


CHEMICAL PROPORTIONING 
PUMP THAT OFFERS ALL THESE 
ADVANTAGES 


no mechanical 
or liquid seal, absolutely no packing or 
other “‘leak-likely”’ gland can be in con- 
tact with liquid being handled. 
dia- 
phragm isolates chemical from pump parts. 
Product is 
protected from lubricants and from con- 
tact with atmosphere. 
to any rate of 
flow by calibrated handwheel, while pump 
is in operation. 
with all 


moving parts submerged in oil bath. 


focedd Sguitmueont’ 
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Grinding - Mi 





The Right Type for Every Purpose 








ABBE ENGINEERING CO. 


xing « Blending 


_ the Way You Want It 
__ in Less Time 






—_ 


Stainless steel jacketed 
Ball mill with dustproof 
discharge housing. 


- 


Pebble Mill with vari- 
able speed drive; jack- 
eted for heating and op- 


eration under vacuum. 


- 


Double Conical Blender 
for mixing and blend- 
ing dry materials. 


a Ss a | 


Jar Rolling Machine for 
porcelain or metal jars 
of assorted sizes, easily 
, removable. 


Write for Catalog 


42 wnurch St. * New York 7, N. Y. 





CREASE Your‘NET. 





WITH 


NETTCO 


NETTCO Equipment, specially engineered for your 
particular requirements, does its work efficiently 









and with minimum power. This “custom-made” 
stirring equipment, individually engineered for your job, builds your profits 
by boosting production and reducing costs. You pay no premium for your 
special NETTCO mixers: They are designed and manufactured from stand- 
ardized parts and units, assuring 
utmost efficiency and economy. Gear 
ratios from 1 to 2,000 and speeds from 
¥2 to 1750 RPM can be furnished. For 
over forty years NETTCO engineers 
have helped improve mixing and 
blending operations. Let us know your 


requirements. 


Enclosed NETTCO Drive with NETTCO Adapter 
for flanged mounting 


NEW ENGLAND TANK & TOWER CO. 








—* 87 TILESTON STREET, EVERETT 49, MASSACHUSETTS 
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need for painting after the siding has 
been applied. ‘Ihe manufacturer ex 
pects it to be valuable on aluminum 
storm-window sashes, fencing, spout 
ing and other types of building prod 
ucts. When it is spray-applied under 
ideal conditions and fast-baked, it is 
said to be equal in hardness to refrig 


| erator finishes. 


Company tests have shown the fin 
ish to be resistant to 2,000-hr. acceler 
ated weatherometer exposure and 
1,500-hr. salt spray exposure. It has 
also withstood 50 cycles of a heat and 
cold test during which there was no 
ticeable expansion and contraction of 
the aluminum base. Sherwin-Williams 
engineers suggest that, after proper 
surface preparation, the aluminum be 
roller coated with primer and baked, 
then fabricated and sprayed with the 
finish bake coat. Or, both the prime: 
ind finish coat may be applied afte: 
the metal has been fabricated. 


63. Fine Abrasives 


l'wo. high-purity alumina powders 
of small and uniform ultimate particl 
size are now being made in commercial 
quantities by the Linde Air Products 
Co., 30 East 42nd St., New York, 
N. Y. Both are white powders, un 
affected by common acids. Type A 
is a hexagonal crystal with particle size 
of 0.3 microns and a true density of 
4.00 g. per c.c. Type B is a cubic 
crystal with a particle size of less than 
0.1 microns and a true density of 
3.6 g. per c.c. In sharpening, honing 
or polishing work type A removes stock 
faster than type B, but type B pro 
duces a superior finish. Depending 
upon the application, these abrasives 
may be used dry or mixed with wate 
or other vehicles to make a thin slurry 
or heavy paste. They have also been 
compounded with waxes to provide 
a convenient stick form. ‘They are 
suggested for use as catalyst carricrs. 


64. Oil Additive 


\ MAGNESIUM type detergent-dis 
persant for compounding premium 


| and heavy duty lubricating oils is be 


ing made by Monsanto Chemical Co., 
St. Louis 4, Mo. Designated San 
tolube 222, it imparts a high degrec 
of detergency at a relatively low con 
centration. Because of its lower ash 
content and potent detergent qualities 
the manufacturer states that it is morc 
effective than many more cxpensiv< 
detergents based on heavier metals 
In suitable base oils Santolube 222. 
it 1.9 percent by volume with 0.66 
percent by volume of Monsanto's oxi 
dation inhibitor Santolube 394-C, 
meets U. S. Army _ Specification 


>-104B 
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The famous Comfo Cush 
Facepiece—standard 
for most requirements 


The All-Vision Facepiece 
where protection tor 
face and eyes is an added 
eed 


M.S.A. Air Pressure Reg- 
slator—reduces high air 
ne pressure to safe levels 


Air Line Filter—re 
ipors, oil and scale 
ompressed air 


\. Portable Air Filter 
i} Regulator: serves one 
respirators 


M:S-A DEMAND AIR LINE RESPIRATORS 


Single Stage Demand 
Regulator permits eco 
nomical use of air or 
oxygen from high pres 
sure cylinders. Air flows 
to facepiece only dur 
ing inhalation — stand 
ard 200 cu. ft. cylinder 
lasts 5 hours on aver 
aze work 


SAFETY EQUIPMENT HEADQUARTERS 


FOR EVERY INDUSTRY 


wih Protectan 


For workers in atmospheres contaminated by welding and 
cutting fumes, _ spray, fumes from molten and burning 
metals, gas and vapors, and toxic dusts and mists. . . here 


is complete respiratory protection: easy to wear and simple 
to use wherever supplied air is available. Let us send you 
the details on M.S.A. Air Line Respirators and accessory 
equipment—write for Bulletin CS-23! 


*Atmospheres not immediately dangerous to life 


M.S.A. 





MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS - 


District Representatives in Principal Cities 


In Canada, MINE SAFETY APPLIANCES COMPANY OF CANADA, Limited 
TORONTO - MONTREAL - CALGARY - VANCOUVER - WINNIPEG - NEW GLASGOW, N. 5S. 


Comfort and! Convenience! 


PITTSBURGH 8, PA. 









-- 







ECONOMY THR 


GREAT 






EQUIPME 
big: 


SPECIFICALLY DESIGNED 





















TRIPLE EFFECT 
EVAPORATOR, 
VACUUM OPERATED 


ducts for many diverse 






industri icient heat ex¢hange, 

















yned for each Specific 


fouling, as as 
while i nt 
r consumption. 


icious sel@gtion 


me evoporatd individually des 


application: pinment losses 








rheating, are f@guced to a min 






SUGAR VACUUM PANS 
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MEN, MACHINES AND METHODS 


Roger Williams, Je, Assistant EDITOR 





Pension Plan Comparison 


Different companies have vastly different pension plans. 
This survey of 31 chemical companies indicates the mag- 
nitude of the variation, gives provisions of average plan. 


ast month’s story, about the labor 
trouble at Oak Ridge due partiall; 
to employee benefit plans, leads onc 
to wonder how widely some of the 
benefit plans in the chemical industry 
vary. To find out, we asked a lot of 
chemical companies for copies of thei 
benefit plans. Some 31] companies’ 
responded with partial or complete in 
formation on such things as pensions, 
group life insurance, vacations, hos 
pitalization, disability payments, and 
so forth. To review all the informa 
tion in one month would take more 
space than is available, so this month 
we will compare 20 pension plans on 
which complete data were received. 
Perhaps the most striking thing 
ibout the pension plans is the tre 
mendous variation among them. Sup 
pose we start out by assuming a hypo- 
thetical young chemical engineer. He 
has a Bachelor of Science degree, 1S 25 
vears old, and starts to work at a 
salary of $260 per month. Let us as 
sume further that he gets a raise of 
$16 per month every year until he re 
tires at age 65, the age all companies 
surveyed set for retirement. (That's 
about the only similar thing in the 
plans.) That means the year he re 
tires he will be getting $900 per 
month. Such a salary progression just 
ibout matches some of the published 
vevs made recently 


* Abbott Laboratorie Air Reduction 
‘o., American Potash & Chemical] Corp 
American Smelting & Refining Co., Atla 
Powder Celanese Corp. of America 
Davison Chemical Corp., Dow Chemica! 
Ce Pont Co., Eastman Kodak Co 
Ethyl Corp., General Aniline & Film Corp 
Harshaw Chemical Co., Hercules Powder 
; Hooker Electrochemical Co., Indus 
rial Rayon Corp, International Minerals 
& Chemical Corp., Koppers Co., Lion Oil 


co 


Du 


»., Merck & Co., Monsanto Chemical Co., 
Nopeo Chemical Co., Pennsylvania Salt 
Mfg. Co., Chas. Pfizer & Co., Phillips 
Petroleum Co., Rohm & Haas Co., Sharpe 
& Dohme, Sterling Drug Inc., Texas Gulf 

Tr S& Tndustrial Chemicals 


Sulphur Co.. T 
4A Vtoetar Che 1] Work 
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Well, what kind of a salary will this 
young engineer retire on some 40 years 
from now? The answers are shown 
in the table, for each of the companies 
surveved. The results show that com 


panies can be grouped into two 
classes: those which provide pensions 


at no cost to the employee, and those 
where the company and employee 
join to purchase an annuity for the 
employee. 

If we consider the pensions in the 
first group, they range from a high 
of over $5,000 per year to a low of 
ibout $2,700—a considerable range 
In most cases the company sets up a 
pension based on the employee's past 
earnings, and then deducts any gov 
ernmental pensions (Social Security) 
from what it pays the pensioner. This 
seems unduly complicated but is the 


general rule. In a few cases the pen- 
sion is based on the employee’s earn- 
ings during the last ten-or-so years be- 
fore retirement. This results in a 
higher base (and higher pension) than 
those plans which average an em- 
ployee’s carnings over the whole time 
he has been with the company. 

The second group, where the em- 
ployee participates in buying an annu- 
ity, are mostly the plans of insurance 
companies. All the big ones are repre- 
sented, such companies as Equitable, 
Metropolitan, Aetna, Prudential, 
Bankers Life, Travelers. Often the 
same insurance company is involved in 
different chemical companics’ plans, 
vet the rates and provisions are differ- 
ent. The pensions coming to our hy- 
pothetical engineer from these plans 
vary from a low of $3,800 a year to 
i high of $5,900, again quite a range 
is shown 

The thing that is interesting is that 
the employee’s payments don’t jibe 
with the pension. In one company the 
employee pays out $9,800 for his an- 
nuity over the 40 years he works, and 
he gets a $5,600 pension. In another, 
he pays out about the same sum from 
his salary, but his pension is only 
$4,600. This makes little sense until 


Pension Plans of Twenty Companies 


Assumptions: ff: 


ployee begins work for each company, at age 25 and a salary of $260 per month, receives 


raise of $16 per month each year until retirement at age 65 


Total Amount 


Contributed 

by Employee Annual Pension Annual Social Total 

Eligibility During His Received Security Annual 
Company Requirements Employment Under Plan Pension Pension 
1 20 yr. service — , 368 $684 $5,052 
15 yr. service 3,936 ——1 3,936 

25 yr. service -- 3,936 - 3,936 

{ ) yr. service, age 30 3,118 O84 3,802 
None 3,534 - 3,534 

‘ None ~ 2,784 - 2,784 
7 , yr. servi ret $2,400 per yr - 2,040 O84 2,724 
8 l yr. service $12,510 5,215 OS4 », 899 
i) 1 yr. service 9,822 4,910 684 5,594 
10 1 yr. service, age 25 9,000 +, 500 H84 5,184 
11 1 yr. service, get $2.40) per yr 12,583 4,350 684 5 034 
12 1 yr. service 11,095 +,265 Os4 ,949 
13 1 yr. service, age 30 9,385 4,170 684 4,854 
14 ) yr. service 10,160 4,044 OR4 4,728 
15 yr. service 9,870 3,950 684 4,634 
if 2 yr. service 10,660 3,510 684 4,195 
7 1 vr. service, get $2,000 per yr 9,485 3,320 684 4,004 
18 1 yr. service, age 25 8,070 3,220 84 3,904 
4G } vr. service, age 25 8,510 3,192 O84 3,876 
() l yr. service, age 31" 6,990 3,830 - 8320 


t Where no payments are shown under Social Security, any such goverumental pensions are deducted 


from the pension paid by the company under its plan 


? This company has two plans, a pension plan for which eligibility is 5 yr. service, and an annuity plan 


which requires 5 yr. service and an income from the company of over $3,000. 
3 This company has two plans, one for wage-roll employees and one for salaried employees. 


shown are for the salary plan. 
4 This company has two plans 


Che figures 


The first is paid entirely by the company and covers remuneration up 


to $3,000; requirement for eligibility is age 30; Social Security payments are deducted from the pension 
The second plan is a participating annuity plan for employees earning more than $3,000; requirements 


are age 30 and 1 yr."service 
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MEMO 


TO: USERS OF HIGH PRESSURE COMPRESSORS 
FROM: NORWALK COMPANY 








O — The Well-Known Stitch in Time 
Adds Years to Your Compressor’ Life 


A well-built high-pressure compressor performs so 

well, month after month, that it is easy to forget that 

O its bearings gradually wear down to the point where 
they should be tightened up. Do this before the bear- 


ings start to knock and so cause concentrated wear. 


\ few minutes spent on this detail will increase 


O the life of your compressor by years. 











Reprints of these messages available for your maintenance men 


Norwalk Compressors are custom-built . . . of standard, interchangeable 
parts. This combines the best of craftsmanship and modern methods, to 
give you a sturdy, reliable compressor, individually assembled and tested for 


N 


your specific requirements. 





\ 


NORWALK COMPANY, INC. 


10 NORTH WATER ST., SOUTH NORWALK, CONN 


Manufacturers of High Pressure Compressors 
for Air and Geses for more than 80 Years 








one realizes that the deviation 1s mn 
the amount of money the company 1s 
putting up, along with the amount 
paid by the employee over the years. 

The net result is that only two of 
the whole series of companies have 
essentially identical plans. The fact 
that those two companies are located 
in the same city may have something 
to do with it. 

The differences in plans are graphic. 
They point out one thing that the 
voung engineer, looking for a job, 
might well take into account. Thev 
are something that unions are increas- 
ingly considering. The recent Inland 
Steel case stepped up union interest 
when the Court ruled that pension 
plans and the like are proper problems 
for collective bargaining. ‘That means 
unions will be sitting in when pen 
sion plans are considered in the future. 

With this in mind, perhaps *t 2s 
worthwhile to consider a composite 
average pension plan. Bankers Trust 
Co. has recently completed a survey 
of some 289 retirement plans, covering 
about 30 percent of the employees 
who are working under regular pen 
sion plans. Here are their findings 

Ihe general tendency is toward 
greater coverage of employees, less re 
striction of plans to higher salaried 
personnel. Eligibility requirements 
ire usually less than five vears service 
and often include an age requirement 
of 30 or less. A retirement age of 65 
is almost universally used for men. 
Companies usually retain full control 
over the retirement of emplovees be 
fore 65. There are usually maximum 
illowed pensions, although the figure 
varics widely, ranging from $3,000 
to $35,000 per vear. 

Here’s what Bankers Trust Says 
about paving for the plans “Tt is uni- 
versal practice for the company to 
issume the entire cost of the em- 
plovees’ benefits which are based on 
service prior to the adoption of a plan. 
However, it is not uncommon prac 
tice to require the participant to pay 
part of the cost of benefits based on 
subsequent service. In about half of 
the 289 plans, the cost of future serv- 
ice benefits is paid in part by the em- 
plovee, and in the other half, the com 
pany pays the entire cost of these 
benefits.” 

The Bankers Trust findings seem to 
be substantiated by the chemical in 
dustry plans we have surveyed 


N° let us turn to another phas¢ 
of pension plans. That is the 
little handbook given out to emplov- 
ees to explain to them what the pen- 
sion plan is all about. It has two 
functions: to sell the emplovee on 
the value of the plan and get him to 
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* STRESS. 
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YARWAY IMPULSE TRAPS DRAIN 
STEAM-HEATED VACUUM DRYER 
IN CHEMICAL LABORATORY 


Industrial applications of high vacuum processing 
are constantly increasing ...and so are installa- 
tions of Yarway Impulse Steam Traps. 


Here at the Eastern Regional Research Laboratory 
of the Department of Agriculture, three Yarways 
are shown on a steam-heated vacuum drum dryer 
in the Chemical Engineering and Develop- 
ment Division. 


These and nearly 200 other Yarways used on 
various equipment in the laboratory, are doing a 
oa job...and so they should. Yarways are 
amous for getting equipment hotter, sooner, and 
keeping it hot. Continuous discharge under heavy 


loads brings equipment to working temperature 
sooner; discharge at short intervals under lighter 
condensate loads keeps it hot. 


Other Yarway features—one moving part, easy 
maintenance, small size, easy to install, suitable 
for all pressures, low price. 


Try a Yarway today... standardize on Yarways 
tomorrow. See your local Mill Supply Dealer or 
write for Yarway Bulletin T-1739. 


YARNALL-WARING COMPANY 
137 Mermaid Ave., Philadelphia 18, Pa. 





OVER 525,000 ALREADY PURCHASED! 


YAR WAY IMPULSE STEAM TRAP 


4 ‘ ! ht . all —_ . co 
ener would get maximum service life from 


rule to follow if you 
pump packings. 
A good examp!l 
the Johns-Manville 
specific job ... and to sta 


long-wearing packings on your P 
ith less time 


do this is shown below. Each of 
designed to do a 
me! Use these 
count on real 
king. 


e of how to 
Packings listed here was 
y on the job for a long ti 
umps and you can 
and money spent for re-p4e 


packing economy —wi 





F) : ogy, N 
> 
7 . . . Ss ms 
3 
So 
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PUMP Wolter End 





INSIDE-PACKED TYPE OF 


_outlast ordinary packings 
roke, release on the return. 


(1) J-M Sea Rings- 

satically on the work st | 
ie J-M Kearsarge Style 166—a durable rod and plunger pack 
( . _ 


service up to 500 F. 


(3) J-M Acid-Resisting, 


lue African 


Style 2017—A special acid-res 


made trom B ( rocidolite asbestos fibre. 
2020—Recognized t 


al isting, Style 
(4) J-M Caustic Resisting osive chemicals 


rr 
against caustic soda and similar ce 


(5) J-M Pump Valves — 


1 for hot w 


Provide perfect se - 
“¢ service up to 50E 
cold water service ane ater se I 


(6) J-M Moulded Piston Cups- Acar Pea 
minimize danget of excessive slippage or ug 
recommendations, ¢ 
ons, are contained in the Johns- lanv 
our J-M Distributor for your free copy - - 
ox 290, New York 16, N. Y. 


i ac 

let overing a wide range 
More complete 
service conditi 
Catalog. Ask y 
Johns-Manv ille, Box 


— WN ois-Manville 









because they seal auto- 


ing for 
isting packing 
or superior service 
ating and long wear, for 


ately moulded for precision fit, 


Manville Packing 
or write 


PACKINGS & GASKETS 











join it, and to sell the employee good- 
will. No company has a labor rela- 
tions policy just based on altruism; a 
profit is expected because contented, 
intcrested employees will do more 
work, have more ideas. 

Reading the booklets these 30-odd 
companies arc now furnishing their 
workers is a revelation. If any em- 
ployee pamphlet is going to sell an 
employee it has to be understood 
readily. There are some examples be- 
low of readability. Another thing the 
booklets have to do is to give the em- 
ployee information. He needs infor 
mation to decide whether or not he 
wants to join the plan, if he is not in 
it automatically. In most plans, once 
you sign up you cannot drop out. So 
an employee ought to know what the 
deductions will be before he signs 
away a permanent deduction from his 
pay. The best booklet received, from 
a readability angle, could not be in- 
cluded in our comparison because it 
does not tell what the deductions will 
be, nor how much the pension will be. 

Now let us consider readability 
Here's the first example and . perhaps 
the best: “Notwithstanding anything 
in this Article or clsewhere in the 
Plan provided, but not in limitation or 
derogation of the rights of the Com- 
pany under Article X, in the event 
that said Primary Insurance Benefit 
now provided under said Federal So- 
cial Security Act shall be increased for 
any present or future employee or 
group of employees of the Company, 
by or pursuant to any future applica- 
ble Federal law, or in the event that 
other pensions or comparable retire- 
ment benefits shall be provided for 
any present or future employee or 
group of employees of the Company, 
by or pursuant to any future law of the 
United States or of any State, county 
or municipality, the Company ex- 
pressly reserves the right under the 
Plan, and as a condition to its adop- 
tion, to amend the Plan so as to de- 
crease the amount of pension payable 
under the Plan to each such employee, 
whether or not then retired under the 
Plan, by an amount corresponding to 
such increase in Primary Insurance 
Benefit and/or State or other retire- 
ment benefits so payable to him.” 

It seems doubtful that many em 
ployees would read, much less under 
stand, that paragraph. Here’s another 
example which appears in most of the 
booklets that are obviously written by 
insurance Companies 

“An employee may elect to receive 
at his normal retirement date a re 
duced amount of retirement annuity 
in order to provide that the same or 
any specified part thereof is to be 
continued, in the event of the em 
ployee’s death after his normal retire 
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The series of SOLVAY Technical and Engineer- 
ing Service Bulletins has become an important 
branch of SOLVAY’S TECHNICAL SERVICE, 
in addition to its laboratory facilities and field 
service. This authoritative collection of technical 
literature has gained recognition as an important 
source of data concerning alkalies and their uses 


in American industry. 


Executives of large and small businesses, plant 
operators, chemists, engineers and municipal 
officials rely on SOLVAY Technical Bulletins as 
a supplement to their own experience and knowl- 
edge. America’s educational system, too, has rec- 
ognized the importance of this literature which 
has found widespread use as texts and reference 


works in colleges, universities and libraries. 


All material in the SOLVAY Technical and En- 
gineering Bulletins is a digest of the experience 
of men who are authorities in their respective 
fields. All this valuable and useful material is 
yours on request. Write today for the SOLVAY 


Bulletin in which you are interested. 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


BRANCH SALES OFFICES: 





Boston © Charlowe © Chicago © Cincinnati ©* Cleveland 
Detroit ° Houston ° New Orleans ° New York 
Philadelphia ° Pittsburgh . St. Louis ° Syracuse 


SOLVAY Teoiica/ Service 





CHEMICAI 
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CAN HELP SOLVE 


THESE TECHNICAL BULLETINS 


YOUR TECHNICAL PROBLEMS 


SOLVAY TECHNICAL AND ENGINEERING SERVICE 
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No. 5—Soda Ash 

No. 6—Caustic Soda 

No. 7—Liquid Chlorine 

No. 4—Calcium Chloride in 
Refrigeration 


No. 8—Alkalies and Chlorine 
in the Treatment of 
Municipal and Industrial 
Waters 

No. 3—Road Surface 
Stabilization 

No. 9—The Analysis of 
Alkalies 


No. 11—Water Analysis 


No. 12—The Analysis of Liquid 
Chlorine and Bleach 

No. 10—The Analysis of 

Calcium Chloride and 

Limestone 



















COPPER FRACTIONATING 
COLUMNS 





2200 N. 





LEADER BUILDS 
TANKS — KETTLES — FRACTIONATING COLUMNS 
HEAT EXCHANGERS and SPECIAL EQUIPMENT 


STEEL—STAINLESS STEEL—NICKEL—MONEL 
INCONEL — COPPER — EVERDUR — HERCULOY 
HASTELLOY — ALUMINUM and CLAD STEELS 


LEADER IRON 


JASPER 





WORKS, INC. 


DECATUR. ILLINOIS 








The new American Type “ACS” for crush 
ing operations demanding a capacity up to 
250 T.P.H. Sectional construction permits 


easy dismantling and relocation 
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GET BOTH 





WITH AN 


AMERICAN CRUSHER! 


Rugged Americans thrive on tough, exacting 
crushing requirements—they’re custom-built 
to give the best possible performance for the 
job at hand. One important reason why the 
chemical industry has learned to depend on 
Americans for high output and uniformity 
regardless of their reduct'on problems 


@ Easily adjusted externally for a wide 
variety of friable and fibrous moterials 


® Tokes wet or dry, hard or soft materials 
richt in stride 


@ Uniform reduction at high output ratings 
—S5 to 250 TPH 


@ Readily accessible for easy, quick cleaning. 


@ Five different impactors in rolling rings, 
shredder rings, or swing hammers—for the 
reduction action you need 


Send for latest descriptive literature 


i 


1219 Macklind Ave. 
St. Louis 10, Mo 















ment date, to a designated person 
during the remainder of the life of 
such designated person. The amount 
of the reduced annuity under this 
option depends upon the age and sex 
of the employee and of the designated 
person, and on the proportion of the 
emplovee’s reduced annuity which he 
specifies is to be paid to such desig 
nated person.” 

Just one more: “Upon receipt of 
proof, satisfactory to the Retirement 
Board, of the death of a Member prioi 
to retirement who has completed five 
or more years of membership service, 
20 percentum of his accumulated 
profit distributions at the time of his 
death, plus an additional 4 per centum 
f such accumulated profit distribu 
tions for cach vear of membership 
service in excess of five vears but not 
in excess of 25 vears, shall be paid in 
one sum to the person nominated by 
him by written designation duly ac 
knowledged and filed with the Retirc 
nent Board, if such person survives 
him, otherwise to the estate of such 
deceased Member; provided that the 
full amount of accumulated profit dis 
tributions shall be paid if the deceased 
\lember had attained age 65, or has 
ittained age 60 and completed 10 
vears of creditable service, or if he had 
deferred his retirement pursuant to 
Subsection (2 c) of this Section 4.” 

We mentioned something befor 
ibout putting in the data necessary to 
calculate deductions and _ pensions 
We might add parenthetically that 
two of the booklets we 
contain all the data, but they are so 
complicated that we frankly could not 
calculate the pension information to 
include im the tabl Phe examples 
contain a catch 


received 


are clear, but the 
phras suming no change in 
carnings Frankly we do not know 
how to figure a pension from thes 
tables when the emplovees get a raise 
Then there is another thing which 
good-will a company can 
gct from its pension program. Most of 
th companies with annuity-typc 
plans state that thev are putting up 
me or two dollars for every dollar the 
emplovee contributes. The ones that 
do not give the figure are missing a 
bet. It is good emplovee relations to 
let workers know how much emplovec 
benefits are costing a company. 
Admittedly the above has been crit 
ical. Perhaps it will do some good 
But despite the criticism the chemical 
industry can be proud of the fact that 
it is out in front in pension plans 
There are only some 3,300,000 em- 
plovees in the United States covered 
by pension plans. The chemical in 
dustry has a far higher percentage 
covered than industrv as a whole. Of 
that fact it can reasonablv boast. 


bears on the 
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NEW EDITION 


: of this valuable 


TUBING DATA 
NOW READY 





147 pages of up-to-date metallurgical 
and application data on steel tubing for 
bigh pressure, high temperature services 


TA-1459 $ 
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In this sixth edition of Technical Bulletin 6-E, B&W 
makes available 147 pages of the latest information on 
properties and uses of stainless, alloy and carbon steel 
tubing for high-pressure and high-temperature services 
in all industries. Included in this comprehensive and 
authoritative reference are data on newest developments 
in alloy tubing—results of extensive field and labora- 
tory research—service experience with tube applications 
—and much additional information of value to tube 
users accumulated since the previous edition in 1941. 
Every user of pressure tubing will find this new book 
helpful. So request your copy today—on your Company 
letterhead. 
















BABCOCK 
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Steel Hard to Get? 


Demand Still Exceeds Supply But..: 


... this is a typical view of night loading 
operations at a Ryerson steel-service plant. 
The steels specified on several orders are on 
their way to a loading platform for delivery 
the following morning. Possibly none of these 
orders are completely filled —however, the fact 
remains, we are doing our very best to serve 
a large group of steel users. 

Unfortunately, it often seems that the par- 
ticular steel you want is never on hand, and it 
is true that we are always short of some kinds 
and sizes. But our stocks turn over fast. A size 
that is out today may be in tomorrow. And in 


spite of current conditions, we still believe the 





over-all stocks at our thirteen plants are the 
nation’s largest. 

Carbon and alloy steels, hot rolled or cold 
finished, and stainless steel in practically every 
analysis and finish are in stock, ready for your 
call. So do not hesitate to get in touch with us 

on any requirement. You'll find that every 
Ryerson steel man will do everything possible 
to help you get the steel you need, when you 
need it. 

Joseph T. Ryerson & Son, Inc. Plants at: 
New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, 


San Francisco. 


RYERSON STEEL 
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CHEMICAL ENGINEERING NEWS 


Richard F. Warren, ASSiSTANT EDITOR 








For Achievement in Plastics . 


President Truman presents the John Wesley Hyatt Award w John D. Cochrane, 


Jr., Formica Insulation Co., 


as Mrs. Cochrane and distinguished guests look on. 





Industrial Mobilization 
May Get Researchers 


‘Tor auTHoriries of the military 
establishment are struggling with the 
problem of deferment of technical 
personnel without much apparent suc 
cess. The only major change from 
1942 that is clearly evident is the 
recognition high up that taking re 
search personnel by indiscriminate en 
listment, draft, or reserve calls, may do 
more damage than good. 

Specific questions have been asked 
f Munitions Board representatives 
regarding three features. Their tenta- 
tive answers are illuminating. 

No over-all exemptions by classes, 
such as technical or research personnel, 
ire contemplated at all. Such would 
not be compatible with Congressional 
mandate. 

Research work being done by an 
individual otherwise subject to draft 
vill be definitely considered, and may 
be the occasion for encouragement of 
deferment by the military themselves. 
But if such technical person changes 
his job, then a new basis for deferment 
must be established with his new local 
board. It is not expected that general 
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deferment for research will be granted, 
even to a highly skilled individual un 
less he continues attached to a specific 
wanted task. 

\ special committee has been work 
ing on the problem of disrupting tech 
nical and research organization 
through military calls on reserve of- 
ficers. It is expected that this prob- 
lem will be solved by review in the 
Munitions Board, top policy agency. It 
is categorically stated that the Muni 
tions Board feels almost as keenly on 
the subject of disrupting research or- 
ganizations as does industry. Whether 
actions will implement that “keen feel 
ing” remains to be seen. 

On one feature all agree. Reserve of- 
ficers and young technical men subject 
to draft must take action on their own 
behalf and with the aid of their em- 
ployers. They must not expect Wash- 
ington to take the initiative. 


Humble Will Hold Lectures 
For Research Staff 
Humsie Om & Rerininc Co. has 


named six university scientists to con- 
duct the 1948-1949 Baytown Lectures 





in Science, a series of two-week courses 
designed to bring latest scientific in 
formation to the company’s research 
workers at the Baytown, Tex., refinery. 

Those selected are: Dr. R. L. Pig 
ford, chairman of the chemical engi 
neering department of the University 
of Delaware; Dr. J. WW. McBain, pro 
fessor of chemistry at Stanford Uni 
versity; Dr. B. F'. Dodge, professor of 
chemical engineering at Yale; Dr. 
Henry Eyring, dean of the graduate 
school and professor of chemistry at 
the University of Utah; Dr. Paul D. 
Bartlett, professor of organic chemistry 
at Harvard; and Dr. F. A. Matsen, 
professor of chemistry and physics at 
the University of Texas. 

Pigford was scheduled to open the 
series this month with lectures on the 
mathematics of chemistry and chemi- 
cal engineering. Dodge and Eyring are 
slated for addresses early in 1949. 

The 1947-1948 series closed in June 
with lectures by Dr. J. L. Hildebrand, 
professor of chemistry at the Univer- 
sity of California, on ““Thermodynam- 
ics of Non-Electrolytic Solutions.” 





Samuel P. Gibson 


CMRA Elects Officers at 
New York Meeting 


Lasr month the Chemical Market 
Research Association held its annual 
meeting at the Hotel Biltmore in New 
York. The following officers were 


elected; president, Samuel P. Gibson, 
Commercial Solvents Corp.; vice presi- 
dent, L. H. Flett, National Aniline 
Division, 


Allied Chemical & Dye 
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Corp.; recording = secretary, R. M 
Prather, Standard Oil Co. of Indiana; 
corresponding secretary, KE. I. Oppel, 
New Jersey Zinc Co.; and treasurer, 
EK. H. Bohle, Jefferson Chemical Co 
D. P. Morgan, Matheison Chemical 
Corp., and R. M. Jones, Barrett Divi 
sion, Allied Chemical & Dye Corp 
were elected councillors-at-large 

Dr. Charles R. Downs, consulting 
chemical engineer, spoke on the im 
pact of tonnage oxygen on the Am« 
can chemical industry. He was intr 
duced by Dr. Foster D. Snell 


Celanese to Build Canadian 
Cellulose Pulp Plant 


GRANTING Of the first rorest man 
agement” license in British Columbia 
paves way for th POSE $25.000. 


VOU rayon pulp m t Celanese Corp 
of Americas ( umbia Cellulose (¢ 
at Port Edward, near Prince Rupert 


The license Ve everal watershed 
ireas and cmp ia l 
tained yield ba However, Celanes« 
will probably buy logs for several year 
on the pen market 

Clearing of th ] if { 1OW 
nder way and construction w 
in Octob« ( npiction cx 

me 1S months la \lread 
built at York, Pa $500,000 
filte When rhe p j ‘ 
x capable of making 200 
highly yu 1c ( p » da 
Acetic acid iid i ron vill conn 
from the company lant at Bishop, 


lexas. Woods used: spruce, hemlock 
ind balsam 

[his makes the fourth pulp mill 
uilt or projected in British Columbia 
since the war's end. Recently put into 
yperation was the venture of Bloedel 
Stewart & Welch at Port Alberni, 


Vancouver Island, with a 200-ton 


daily output. Forest management |! 
enses will probably be granted in the 
near future to MacMillan Export Co 
m the east coast of Vancouver Island 
ind to Canadian Western Lumber 
Co. at Duncan Bay on Vancouver 


Government Revises Support 


Prices on Naval Stores 


DEPARTMENT OF AGRICULTURE On 


June 7 revised tl ipport prices fo 

naval stores products reducing the sup 
] ‘ bevy . 

porting loan rate for gum turpentine 


trom 64.5 to 40 c. a gal. bulk, and 
increasing the resin rate from $7.09 to 
$7.97 per 100 Ib., on K grade 

Ihe change did not affect the cur 
ent loan value of $131.58 per unit 
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ft >U gal. of turpentine and 1,400 Ibs. 
K grade resi. The resin fluctuation 
loan rate included $8.12 on X and 
WW, $8.02 on WG, $7.97 on N thru 
K 
Georgia and Florida producers have 
filled practically all available turpen- 
tine storage space and unless stocks 
in be moved rapidly a serious situa 
tion will develop. As a move to liqui 
late part of the stock on hand the 
\merican lurpentine Farmers Asso 
ation had asked that the support 
vel be dropped to 45 c. a gal. so that 
| better competitive market might be 
reated 
Up to May 31 the Commodity 
Credit Corp. had become the owner of 
ft turpentine, togethe 


3.238 gal 
vith 2,363,107 gal. of 1947 carrvovel 


tl vasis Of defaulted loans. This 
stock cannot be moved in domest« 
hannels since the parity level is about 
Ss] a gal. It is hoped that some means 
vill be found whereby most of the 
early 3 million gallons in stock can 


be moved under ERP. 

Che situation in r 
ous as turpentine. [There was practi 
cally no carrvover from 1947 but so 
ur this year approximately 9 million 
pounds have been placed on CCC loan 
nd the height of the gum season is 
from now through next September: 
Stocks are accumulating at a high rate. 

During May turpentine and resin 

es presented a chaotic picture of 
the situation Turpentine pI 


sin is not as seri 


lropped to 46 c. while resin slid t 


New SPI Officers .. . 


6.76 before recovery set in. Even now 
resin prices are under the loan value 
while turpentine is at the loan level. 

Big factor in the gum spirits indus- 
try is the keen competition from wood 
spirits producers whose operating costs 
ire lower and who are able to obtain 
I'l resin, pine oil and dipentene as 
wproducts. Another factor is competi 
tion from mineral spirits which sells at 
a price about half that of wood spirits. 

lhe industry feels that the slide in 
prices so far this year was squeezing 
it the far inflation. With present 
high support price it is feared that 
substitutes may come into greater de 
mand which will adversely affect the 
industry economically in the future. 


) 


Bagasse Production Grows 
At Flintkote Hilo Plant 


Ourpur of wall 
board from Hawaiian sugar cane ba 
gasse is being pushed upward—an 
other step in the wider processing of 
igricultural wastes. Formerly discarded 
x burned as fuel in sugar mills, lim 
ted utilization came in 1932 with the 
formation of Hawaiian Cane Products, 
[.td. Control of this firm has recently 
been acquired is the Canec division 
of Flintkote Co., Honolulu, T. H. 

Canec has recently invested $500, 
000 at the Hilo factory, boosting ca- 
pacity to 115,000,000 b. ft. vearly, an 
increase of some 18,000,000 over 1947 
production. New installations: three 


nd insulation 








Recently elected for 1948-49 term: Left to right, J. J. B. Fulenwider, treasurer; 
Neil O. Broderson, chairman of the board; Norman Anderson, secretary; George H. 


Clark, president; and Gordon Brown, vice president. 
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In many cases when Baldwin engineers 
took off branch pipe outlets in locations 
which were practically inaccessible, 
they employed WeldOlets* to speed up 
operations and save money. Installa- 
tion time was reduced by 50% to 75%! 


In addition to ease of installation, 
WeldOlets* offer additional advantages 
of assurance against leaks, greater 
safety, greater efficiency, convenience 
of inspection, and handsome appear- 
ance. They can be welded to pipes 
. wherever outlets are required, elimi- 
nating costly pipe threading, reducing 
maintenance costs. 


Write TODAY for our WeldOlet folder. Eliminates costly pipe threading, 
You may learn that WeldOlet Fittings = full strength at joint and 
can save YOU money. There is a 

WeldOlet distributor in every princi- 
pal city. 








BONNEY FORGE & TOOL WORKS 
Forged Fittings Division, 344 Green Street 


' 
ALLENTOWN, PENNA 

MANUFACTURERS OF FAMOUS BONNEY TOOLS 

i 

I 





YOu Get 7 IMPORTANT ADVANTAGES 


WITH WELDOLETS*. . . 
1. Full pipe strength 
2. Ease of installation (no forming, fitting, aligning, 


beveling) 
Ease of inspection (icicles, weld metal and flash 
easily seen—easily removed) 


'. Improved flow conditions TRADE MARK REG. U.S. PAT. OFF. PAT. IN U.S. & FOREIGN COUNTRIES 
Uniform appearance 


6. Streamlined—light in weight FOR WELDED BRANCH PIPE OUTLETS 


Lower Guithed-jeb cost When you want Bonney Welding Outlets, ask for WeldOlets . 
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The Solvay soda process was 
commercially perfected in 
1864. Ten years earlier, the 
first “Roots” Blower was 
produced. We're not good 
because we're old, but 
old becavse we're good. 






You gain an important, exclusive advantage, 
when you work with Roots-Connersville engi- 
neers on gas or air-handling problems, and in the 
moving and mixing of solids by pneumatic 
conveving. 

Because we build both Centrifugal or Rotary 
Positive equipment, we can recommend, without 
bias, the type best fitted to your needs. Only 
Roots-Connersville offers you this dual-ability. 

K-C) Centrifugal units incorporate the ad- 
vanced thinking of skilled, ingenious engineers 
experienced im the tinue needs ol the chemical 
industry. 

R-C. Rotary Positive Blowers, Meters and 
Vacuum Pumps are the products of almost a 
century of blower building. Their simplicity, 
durability and dependable performance have 
been long-proved in almost every industry. 

You'll find it profitable to move, mix and 
measure with R-C equipment. 


ROOTS-CONNERSVILLE BLOWER 
CORPORATION 


807 Illinois Avenue Connersville, Indiana 










From ovr standard lines of Cen- 
trifugal and Rotary Positive 
Blowers, capacities are available 
from 5 CFM up. 





Rotary Positive Meters measure 
gases with cash-register ac- 
curacy, from 1,000 CFH te 
1,000,000 CFH. 


ROOTS-(ONNERSVILLE 


OTARY ENTRIFUGAL 





ONE OF THE DRESSER INDUSTRIES «+ * 





Bauer refiners—making ten in all 
and a second Jordan refiner. Estimates 
of bagasse consumption for this year 
run as high as 40,000 tons. However, 
this still represents only 20 percent of 
the Island’s supply, 95 percent of 
Canec controls. Only other board of 
this type is manufactured in Louisiana. 

Bagasse is the cane pulp remaining 
ifter all sugar has been removed. After 
cooking in rotary digesters for several 
hours, the resulting pulp goes to bins 
for draining and aging. Refiners fur 
ther reduce the pulp, which is then 
washed free of all but pure fibers 
Thickened, waterproofed and chemi 
cally treated for termite and rot con 
trol, it passes to the forming machines 
\ pressing operation removes some 
water and brings the wet mat down 
to required thickness. Wet board is 
cut into lengths of 6—16 ft. before en 
tering the 400-ft. eight-deck driers 
Vinal sizing, inspection and packing 
complete the proces 

Special advantages claimed for ba 
gasse board: greater structural strength, 
lighter weight, excellent acoustical 
properties, better resistance to termite 
and rot. Last vear 40 percent of pr 
duction was distributed on the main 
land. in addition to the 25 percent 





CONVENTION 
CALENDAR 


Western Packaging Exposition, San Fran 
cisco Civic Auditorium, San Francisc¢ 
August 10-13 


American Chemical Society, 114th na 
tional meeting, Washington, August 


30-September 


American Society for Engineering Educa 
tion, third summer school for chem 
ical engineering teachers, University of 
Wisconsin, Madison, Wis., August 30 
September 4 


American Association for the Advance 
ment of Science, centennial meeting 
Washington, September 13-17 


American Institute of Chemical Engi 
neers, regional meeting, French Lich 
Springs, September 15-17 

Vhird Instrument Conference and Ex 
\ibit, Convention Hall, Philadelphia, 
September 13-17 

National Plastics Exposition, Grand Cen 
tral Palace, New York, September 27 
Oct yber ] 


Fifth National Chemical Exposition, Col 
seum, Chicago, Tll., October 12-16 


\merican Petroleum Institute, annual 
meeting, Stevens Hotel, Chicago, Tl 
November 8-1] 


American Oil Chemists Society, fal) meet 
ing, Pennsvivania Hotel, New York 
N. Y.. November 15-18 
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CHOICE OF BODY STYLES 


WHY ARMSTRONG 
— TRAP MECHANISMS 


— Side Outlet 
traps tor in-line 
installation 


Left: Bottom In- 
let — Top Outlet 
traps in a com- 
plete range of 
sizes. 


-... They're built to 
stand 1500 psi, 1000°F 


The user of standard Armstrong steam traps for medium and 
low pressure service reaps the benefit of the research, in- 
vestment and experience that went into the development of 
Armstrong forged steel traps for high pressure generating 
station service. 


The valves and seats in all Armstrong traps are chrome 
steel, hardened, ground and lapped to a precision fit. The in- 
verted buckets and valve lever assemblies are all corrosion 
resistant 18-8 stainless, heavily reinforced for wear. In normal 
service these mechanisms often last for years without attention. 
And when a valve finally wears to the point where it fails to 

SEND FOR the Arm- seat properly, it is usually good for a relapping—a job any 
strong Steam Trap maintenance man can do in a few minutes. Or replacement 
i cae om is a simple, inexpensive job. 


stallation and main- ’ , ‘ —— ° 
jaa. tone on It's this built-in quality of Armstrong traps that keeps them 


request. » on the job without leaking steam, without sticking or clogging, 
without frequent maintenance. Quality pays dividends when 
it comes to steam traps. Plan now to standardize on Armstrong, 
the quality traps. Call your Armstrong representative or write: 


ARMSTRONG MACHINE WORKS 


858 Maple St., Three Rivers, Michigan 


ARMSTRONG STEAM TRAPS 
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TAKES THE KINKS 
OUT OF WIRE CLOTH 
PROBLEMS 


Multi-Metal is your standby for wire 
cloth of very type and description. We 
make wire cloth and filter cloth—and 
fabricate it into units. That has been 
our specialty for over a quarter of a 
century. 


The unit shown here is an intake screen 
especially fabricated by Multi-Metal. 
It is coarse monel wire cloth that has 
been welded to a mone! metal frame. 
Its purpose: to screen debris, keep 
solids out of pumps. It does the job to 
perfection. Write for illustrated catalog. 


Wire Cloth by the Roll, Yard or Piece 
To the Completely Fabricated Job 


*  ——s- Multi-Metal 


then 35 
WIRE CLOTH COMPANY, INC 


. ; ¥ fo process indusfries 
1350 Gerrison Ave... New York 59. N.Y 








¥ee for YOURSELF ___ 
CASH-ACME PRESSURE REDUCING VALVES ARE: 
@ Sturdy built of quality materials 
@ Simple to adjus! 
@ Rust-resistant 
@ Sensitive Diaphragm 
@ Clean Seat construction 
@ Renewable Seat 
easily accessible 
@ Self-contained 
Strainer 








Ask rs 


Your For Water, Air, Steam, Ol and Gas Lines 
MILL SUPPLY DEALER J)” through 2” Pipe Sizes 
for Write fer your free copy of eur new 


1948 Cataleg for complete details on 
CASH -ACME Products. 


cASHLACME Automatic Valves .... ~. 


AW.CASH VALVE MANUFACTURING CORPORATION 
8062 EAST WABASH AVENUE DECATUR, ILLINOIS, U. S. A 
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used by Insulated Sidings, Inc., a 
partly owned subsidiary at Culver City, 
Calit. This year Flintkote will distrib- 
ute products throughout the 11 West- 
ern states. 

Remaining as head of the new divi- 
sion will be Frank H. West, former 
president of Hawaiian Cane. Manager 
of production is W. F. Goldsmith. 
Charles Mason is mill superintendent 
ind Charles Atkinson is chief of 
research. 


Three Lime Kilns Planned 
At Ashtabula 


Erectro METALLURGICAI Co 
plans to build three lime kilns, includ 
ing screening and storage facilities, in 
Ashtabula, O. ‘The new kilns will sup- 
ply lime requirements for the com 
pany’s calcium carbide furnaces. Gas 
producers for the gas to fire the kilns 
ilso will be built. 

These new additions are separate 
from the company’s $12,000,000 
power plant for which the foundation 
work is now underway 


Alcoa Will Build Large 
Plant in Texas 


Aruxmwum Co. or AneRICA wil! 
erect an aluminum plant at Point 
Comfort, Tex., near Port Lavaca, Tex 
(he new plant will use natural gas for 
the generation of electric power. The 
plant site is on Matogorda Bay, in the 
irea between Houston and Corpus 
Christi, and comprises over 3,000 
icres. It will have an annual capacity 
f 70.000.000 Ibs. 

Present plans indicate that the proj- 
ect will be completed in about two 
vears, according to I. W. Wilson, 
\lcoa’s vice president in charge of op 
erations, and Thomas D. Jolly, vic« 
president and chief engineer for the 
company. Between 400 and 500 per 
sons will be emploved when full-scale 
operations get under way, they stated 

Installations at Point Comfort will 
include: a smelting or reduction plant 
with two potlines, in which aluminum 
will be produced from purified ore; a 
lant for manufacture of carbon elec- 
trodes required in the electrolytic proc- 
ess; a power plant and general servicc 
facilities. Construction is scheduled to 
begin in the immediate future. The 
clectric generating equipment to b« 
nstalled will have an 80,000-kilowatt 
installed capacity. 

Docking facilities for the unloading 
f materials and supplies shipped to 
the plant by water will be constructed 
as part of the project. A railroad con- 
necting the plant with the Missouri 
Pacific Railroad is planned. Purified 
re for conversion into aluminum will 
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I-R Chemical Pumps 
for capacities to 
4000 gpm .. . beads 
to 200 ft. 


“Ircamet” is a special corrosion-resistant alloy, 
containing high chromium and aoickel with molyb- 
denum and low carbon. Other materials are avail- 
able for special services. 

The “Leakollector’’ (standard on all 1-R Chemical 
Pumps) is a new I-R patented gland which collects, 
or by-passes for disposal, all leakage that may 
occur from the stuffing box. 

All I-R Chemical Pumps can be equipped with 
the “Cameron Shaft-Seal” .. . the modern solution 
to stuffing box problems. 


Ask your nearest I1-R engineer for more complete 
information about these important and proven fea- 
tures ... all of which can be found only in Inger- 
soll-Rand Chemical Pumps. 


AIR TOOLS * COMPRESSORS * ROCK DRILLS 
CENTRIFUGAL PUMPS + TURBO BLOWERS 


Ingersoll-Rand |“ 


CAMERON PUMP DIVISION ... 11 BROADWAY, NEW YORK 4, N. Y 
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no 


chemical 
can 


attack 
TEFLON 


STYLE 101 PLASTIC 


PACKING 


for pumps and valves 


¢ for example: 


Worthington Worthite pumps in- 
stalled in the Koppers Company are 
handling fuming sulphuric acid. 
They had to be repacked every two 
days using conventional packing. 
Since packing with TEFLON Style 
101 plastic packing last December. 
there has been no need to repack. 


¢ what is it? 


No. 101 Plastic Teflon Packing is 
a non-porous packing having the 
100% chemical resistance of pure 
Teflon. Thoroughly tested. With- 
stands temperatures from minus 
80°F to 525°F. Style 201 same as 
101, except mica is substituted for 
graphite. This style for stainless 
steel valves and pumps. We also 
make Teflon covered gaskets. 


° 8O * * * 


wherever, whenever you have a 
nasty packing or gasket problem, 
call on 


Power Propucrs Co. 


11 Broadway § New York 4, W. Y. 


¢ obtained from the company’s works 
it Mobile, Ala 

Four to six pounds of bauxite are 
required to make two pounds of alu 
mina, which in turn are needed to 
make one pound of aluminum. In 
iddition, three-quarters of a pound of 
carbon and 10 kwh. of electricity are 
consumed in the production of each 
pound of the metal 


Socony- Vacuum Opens New 
Research Structure 


Housinc modern and complete fa 
cilities for improving present petro- 
leum products and for ee new 
ones, a new chemistry and physics 
building was recently opened by the 
Socony-Vacuum Oil Co., Inc., at 
Paulsboro, N. J. This building con 











SYNTHETIC GLYCERINE will be shipped in a fleet of aluminum tank cars. Here 
is the first of the cars that will haul Shell's new output at Houston 


IVE 


WRITE FOR 
MERCER 
FILTERS 

BULLETIN 
No. 70 


low-cost Efficient Continuous Suction Process 


me 


PERFORMANCE—PROVEN FEATURES 


Multiple washing zones. Evenly formed fil- 
tered coke. Voried thicknesses. Automatic 
coke dischorge. Continvous filter medium 
cleansing. Low power consumption. 


Arrange for Test 


Mercer plont is equipped 
to conduct ond report 
vpon experimental 

tests mode with 

samples of your 
moteriols. inquire 

ebout this service. 





MERCER ENGINEERING WORKS, INC. 


REPRESENTED BY MERCER-ROBINSON COMPANY, INC. 
30 CHURCH STREET, NEW YORK 7, NY. 


Soles Offices in Principal Cities 
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FOR MORE EFFICIENT COMPOUNDING OF PLASTICS WITH 



















PIGMENTS AND FILLERS - THE REMARKABLE NEW... 


BAKER PERKINS MASTICATOR 


TODAY’S MOST UP-TO-DATE PRODUCTION MIXER 


Here is the newest-type masticator available on the market today. It is a typical Baker Perkins 


achievement, combining experience with progressive engineering, resulting in a mixer that does 


an old job better, more efficiently. Masticator blades are cored for forced feed uniform heat- 














ing and cooling of blade surfaces. They are uniquely designed to draw materials into the mixing 
zone, eliminating need for ram or compression cover. Regardless of requirements, this B-P 
Masticator provides positive temperature control through the use of specially designed, 
jacketed mixing troughs and blades built to withstand pressures. These and many other fea- 
tures make the new Baker Perkins Masticator today’s leading production mixer, Get in touch 


with your B-P sales engineer. 


BAKER PERKINS INC. cnemicat MACHINERY DiV., SAGINAW, MICHIGAN 












tains the main taboratorics for most of 





the fundamental research carried on 
by Socony-Vacuum and brings the 
total of buildings in the company’s 
research and development department 
in Paulsboro to more than 12. In ad 
dition, it becomes one of the longest 
buildings of its type in the United 
States. 

One activity of the new chemistr 
id physics building is the study of 
radioactive elements as tracers to assist 
in studying difficult lubrication prob 
lems Another permits studies o! 
chemical reactions by electronic met) 
ods. Still another brings together « 
host of precise apparatus for extreme! 
intricate analvses. 





















Record Tung Nut Production 
Expected This Year 






Recorp yield of tung nuts in Mis 
sissippi and Louisiana was established 
last year, and 1948 is expected to 
bring an even higher production, ac 
cording to a Department of Agricul 
ture survey released last month. In 
1947 Lousiana plantations produced 
18,700 tons of nuts having a market 
value of about $1.3 million. The 
Mississippi yield was 28,000 tons. ‘Th« 
expectation of a large crop in 1948 is 
based on the growth of producing 
trees and the fact that a large acreage 
of young trees will come into produ 
tion for the first time this year. 


Rubber Research Plans 
Urged on the Military 

RusBBER suitable for use at extremely 
low temperatures is a recognized ul 
gent need of the military services. Ex 

























tensive empiric and commercial trials 
OF THE GRANULATION of proposed materials for Arctic appli 
cation are in progress. Little funda 

mental research has been done. 
Where reduction of materials must meet rigid specifications, proces- Proceeding from these facts, a spe 
cial subcommittee under the Research 
ind Development Board of the De 
partment of Defense was named some 






sors have come to depend upon the Prater Dual-Screen Pulverizer. 





Triple reduction grinding (with standard or dual side feed) carries 







the material through three distinct stages: From breaker bars or months ago to review the problem. 
knives to the crushers and then peripherally to the final sizing blades. Chree distinguished chemical engi 

neers and research men of industry 
Perfect control of granulation is the direct result of precrushiny, were chosen to prepare the preliminary 





recommendations. These were sched 
uled to be presented early in June. 
. The basic problem appears to be a 
cover over 70 percent of the area of the drum. determination of how rubber and 
ther plastic materials may be modi 
fied so that thev will not lose thei 





peripheral distribution, the wide selection and arrangement of final 






sizing blades . . . together with dual screening through screens which 






We welcome the opportunity to work with you in fitting Prater 






Pulverizers into your processing picture. Write for details today! The resilience at low temperature or other- 
Prater Pulverizer Company, 1517 South 55th Court, Chicago 50, Illinois. wise fail. It is not expected that the 





new research program, if and when 
xlopted, will) interfere with the pres 
PR OTe e #U LUE RIZERS ent investigations and commercial de 
clopments of Army, Navy, or Ai 


Force. But it is hoped that some ot 
the fundamental reasons why plastics 
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Measure Your Packaging Operation 
by BAGFAKER Standards! 


The economical BAGPAKER operation 
includes two important features: 


Tough BAGPAK open-mouth 
ss) p 
ULEN del LM ele] ol-lalelelels 
MODEL ‘‘A” 
The “cushion stitch” closure tren 
that’s just as tough, sift- 
elgero}MelsloMilelttitig-tae tithe 
Taped closure a Cree iil-Milie limes iaelel-Mle) olan 
moisture Reston eLim:) \cl a. @elele Mine 
—To 
tet 
ee Call in a BAGPAK engineer today 
. let him measure your present 
olela doko llile Mme) ol -1aehlolimmel? Lelia y 
low-cost, speedy BAGPAKER per- 


delaiilelila ce 


BALGFAK 


commu RTT 


INTERNATIONAL PAPER COMPANY 

Bagpak Division 

220 East 42nd Street « New York 17, N. Y. 

BRANCH OFFICES: Atlonta, Baltimore, Boston, Chicago, Cleveland, Joplin 


Mo., los Angeles, New Orleans, Philadelphia, Pittsburgh, St. Louis, 
Syracuse. IN CANADA: Continental Paper Products, Ltd., Montreal, Ottawa 
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“With me it's just work, work, work — par- 


ticularly WIRE WORK ; 






































7 
~w, : : 

“Just about every industry (it seems) knows 
about my lorge range of weoves, crimps, metals, 
mesh and wire sizes .. . and about my moker's 

| ye extensive facilities for working me into baskets, 
. : machine and window guards, partitions, enclo- 
. . sures, strainers and reel covers.” 
a” 
. 
md 




















RAMED 





5 











One MINUTE mM F and ee 
oll the ANGLES . - - “aasr Som 
Bee heme see me with o nod, vase 
on ov -t- +r 
GIONS, bene framed. Naturally, * “ae j 
SS GUARD. (Buffalo Wire, of course!- "53" 
olwoys on “aE 
we Myre 
.* ss 








NEXT MINUTE I'M FORMED 








: ered de- 
into strainers OF some specially _ RIDDLES 
“an e 
k keeps ™ 

foundry wor 
signs. My 
oll the time. — 

# 

* « 

rs 














THER WELDED Se 


or window gvords, porti- 


mM €&l 


. into machine Etc 














trainers «+ - a 
tions, baskets ond $ ral 


OR I'M SOLDERED tate big ponels j 


together with other wire 


(reel covers). 








mes I'm BOUND 


bing for screening 


OTHER Ti 









along the edges with web py ect = 
ont bolting machinery ~~ - ° iS OUND 
' k strips for vibrating screens. 
oo 
to please. 








WIRE PRODUCTS 
FOR EVERY NEED 














Standard hand riddles are carried 
in stock. Gyratory bottoms, shaker 
screens, baskets, strainers, partitions, 
enclosures, window and machine 
guards are custom made. Write for 
free, illustrated literature. 








oufpalo WIRE WORKS CO., INC. 


482 TERRACE BUFFALO 2, N. Y. 





and rubber behave as they do may 
be discoverel, and thus a more far- 
| reaching plan of military procurement 
may be developed. 


Iowa State Gets Two AEC 
Research Buildings 


ANNOUNCEMENT was made at the 
cornerstone jaying of lowa State's met- 
allurgy building last month that still 
another new research building would 
be constructed there. This new addi- 
tion to the Ames Laboratory of the 
U. S. Atomic Energy Commission is 
to be a four-story concrete structure 
costing nearly $2,000,000 when 
equipped. 

Iribute was paid to Iowa State 
College by Commissioner Waymack 
who made the announcement at the 
end of his cornerstone laying speech. 
During the war the Atomic Energy 
project took over considerable space 
in the College which is again needed 
for teaching and research, college en 
rollment having now risen to more 
than prewar normal. The new metal- 
lurgy and research buildings when 
completed next year will house the ma 
jor portion of the federally financed 
research, development, and _ training 
work in atomic energy at that location 


Potash Co. of America Expands 
New Mexico Operations 


Propuctive capacity will be in- 
creased some 25 percent in an expan- 
sion program recently announced by 
the Carlsbad, N. M., mine and plant 
facilities of Potash Co. of America. 
Approximately $4,000,000 will be 
spent for mine equipment, sinking of 
two additional shafts and additions to 
the flotation plant. The latter instal- 
lations include dryers, filters and thick- 
eners as well as flotation equipment. 
Completion is expected by early 1949. 
Heading the project are P. S. Dunn, 
resident manager, R. G. Haworth, as- 
sistant resident manager and E. W. 
Douglass, research director. 


Pittsburgh Plate Glass Will 
Expand Houston Paint Unit 


PittspurcH Pirate Grass Co. is in- 
stalling additional mills in its paint 
and varnish plant near Houston, Tex., 
which will approximately double the 
present capacity of 25,000 gal. per 
week. Six additional mills at present 
being installed should be in operation 
some time this year. 

In addition to making routine con- 
trol analyses the plant operates a de- 
velopment laboratory which handles 
special problems in connection with 


194 e JULY 1948 « CHEMICAL ENGINEERING 





CHI 


















[ pRODUCTION CHART 





COST 





























SPEED 





YUALIT Y 


Among the Many 
Processes 


7 
THERE’S WHERE SPEEDED 
COME INTO YOUR J fic ate 


CITRUS JUICES + COOKING FAT 


PROCESSING PICTURE! L ESSENTIAL O1LS 


+ FIRE EXTINGUISHER FLUID - 








“I am De Laval Centrifugal Force. When engineers use FISH OL «6+ «= FORMALDENYDE 
me to replace slower, obsolete methods of separating two GLUE LIQUOR - GLUTEN 
liquids, or of removing solids from a liquid, I make the process IRISH MOSS + LACQUER 
of separation or clarification continuous. And continuous flow LATEX + LIVER OIL + OLIVE OF 
speeds up operation, saves labor and cuts production costs. [J pawrevarwish - PENICILLIN 


Very often I also improve the quality of the product being 
centrifuged by making a more complete separation. 

“I can make separations up to 6000 gallons per hour or 
more in De Laval “Nozzle-Matic” Separators . . . the capacity 
depending on the materials being separated. But I can do an 
equally efficient job in the smallest Laboratory size machine, 
for efficiency of separation with De Laval machines in no SOCS Curae 
way depends on machine size. All De Laval machines of a 
given type do the same job — they vary only in capacity. 
“When you write for additional information, it would be 
' helpful if you will outline your problem.” 


* PHARMACEUTICALS 
PRINTING INK + PROTEINS 
SERUM + STREPTOMYCIN 
STARCH + TOMATO JUICE 
VEGETABLE O1L + WAX 
YEAST 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


E LAVAL CENTRIFUGAL 
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SYSTEMS 








WANs 44 a a0 


LOEST ANO LARGEST BL LOERS OF HAMMERMILLSE IN THE WOR 


WW BOADUASETW 


PATENT CRUSHERS GRINDERS SHREDDERS 





HEAVY DUTY HAMMERMILLS 























(1) Williems HM Type 
Pulverizer 


(2) NEF Type Hinged 
cover has been o— 
showing _ interior 
mill. 





(3) Another view of 
NF Type. Notice heavy 
flywheel at right. 


Sectional view of Williams 
over-running hammermill 
with hee liners and 
grinding plate for lime- 
stone and other hard ma- 
terial Particular atten- 
tion is directed to the 
grinding plate adjustment 
which assures uniform 
close contact of hommers 
and grinding plete at all 
times Also note the 
metal trap which provides 
an outlet fo rthe escape 
of tramp iron. 


Reduces 


ANIMAL 
MINERAL 
VEGETABLE 
MATTER 


STANDARD MACHINES for 
Practically Any Reduction Job 


CHEMICALS, SOAP CHIPS, ETC. Hun- 
dreds of chemicals are being ground with 
the machines shown here. 


OIL CAKE, INCLUDING SOYA, COPRA 
AND COTTONSEED. Expeller cake as well 
as hydraulic press cake is satisfactorily 
ground for animal food. 


ANIMAL AND FISH BY-PRODUCTS. 
Thousands in operation grinding crack- 
lings, tankage, fish scrap, raw and dry 
bones, etc. 


GARBAGE, SEWAGE. Many in operation 


grinding garbage from municipalities and 
canneries. 


STEEL, ALUMINUM AND OTHER METAL 
TURNINGS. All can be easily handled in 
Williams Mills to permit easier handling 
by conveyor or shovel. 


ROOTS, HERBS, BARK AND CHIPS. Vari- 
ous vegetable substances can be success- 
fully shredded previous to extraction 
processes. 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 North Ninth St. 


St. Louis, Mo. 


Sales Agencies Include 


Chicago 
37 W. Van Buren St. 


Philadelphia 
11 N. Fourth St. 


New York 
15 Park Row 
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the application of its paints and var- 
nishes. Control and development work 
is being handled by six paint technolo- 
gists. 


High-Grade Civil Service 
Positions Open 


Crvit Service examination has 
been announced for filling high-grade 
chemist positions in the various fed- 
eral agencies in Washington, D.C., 
~y vicinity. The salaries range from 

7,102 to $9,975 a year. One position 
ide $8,179 a vear, in the Office of 
Naval Research, Boston, Mass., will 
also be filled. 

To qualify candidates must have 
completed a college course leading to 
a bachelor’s degree in chemistry, or 
must have had college study including 
30 semester hours in chemistry plus 
appropriate education or experience 
which, when combined with the 30 
semester hours in chemistry, will total 
4 vears of education and experience. 
In addition to meeting this basic re- 
quirement, candidates must have had 
four years of broad and progressive ex- 
perience in chemistry. Graduate study 
in chemistry mav be substituted for 
part of this experience. 

A written test is not required. Can- 
didates will be rated on their experi- 
ence and training. The maximum age 
limit, 62 vears, is waived for persons 
entitled to veteran preference. Appli- 
cations will be accepted until further 
notice. 

Applications for the position in Bos- 
ton should be filed with the Director, 
First U. S. Civil Service Region, Post 
Office and Courthouse Building, Bos- 
ton 9, Mass. Applications for all other 
positions should be filed with the 
Commission’s Washington office. 


PB Documents Made 
By Library 


Errective with the beginning of 
this fiscal year, July 1, reproduction of 
microfilms and photostatic copies of 
foreign industry information is being 
done exclusively by the Library of 
Congress. Office of Technical Services 
occasionally makes mimeographs, but 
these are definitely exceptions to the 
normal rule. Those wishing to order 
reproductions of PB items formerly 
secured through OTS should now 
place their orders with Library of Con- 
gress, Washington 25, D. C. 

OTS continues in the Department 
of Commerce as a supervisory agency. 
But limited appropriations prevent it 
from rendering any reproduction serv- 
ice as heretofore. From this month, 
July, the Bibliography of Scientific 
and Industrial Reports is to be issued 















Flexible Refrigeration 
Charging Hose Sealed With 


DU PONT 


POLYTHENE 


IT’S TOUGH 
AND DURABLE 


Look to polythene for many kinds of chemical applications 


Here’s a new hose designed to with- 
stand the high pressure and chemi- 
cal action of refrigerant gases... yet 
light, flexible, and small enough to 
be coiled and carried in the tool kit. 

Although the flexible strip- 
wound stainless steel core provides 
strength, it’s not leak-proof. That’s 
why it is covered with a seamless 
extruded inner seal of polythene. 
For polythene has low permeabil- 
ity to methyl chloride, sulfur diox- 
ide, and “‘Freon”’ refrigerants. Its 
properties of resilience, strength 
and durability keep the hose in 


service long after other types fail. 

Du Pont polythene has many 
other outstanding properties. It 
won’t shatter or smash .. . is taste- 
less, odorless, non-toxic . . . has un- 
usually high dielectric strength. At 
room temperature, there’sno known 
solvent for polythene.* What’s 
more, it’s readily molded or ex- 
truded. Perhaps polythene can 
solve many of your material prob- 
lems. Write for full information. 
E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Room 
107, Arlington, N. J. 
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Hose monufactured by American Metal 
Hose Branch of The American Brass Com- 
pony, Waterbury, Connecticut. 


% Polythene swells on long exposure to some 
reagents, such as chlorinated solvents. 


: Hf d ¢ 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 








Stroke Adjustment— Micro while running. 
Liquid End— Cast Iron, cover plate design. 


MILTON <oy 


CHEMICAL PUMPS 





for Accurate Control of Volume 


Milton Roy Pumps are positive 
metering units for controlled vol- 
ume pumping in which the length 
of the plunger stroke is quickly and 
easily adjusted to regulate the vol- 
ume of liquid pumped. Precise con- 
trol in pumping small volumes is 
thus made possible, down to as 
little as 1 pint per hour. 


Milton Roy Pumps handle difficult 
materials—slurries and solids in 
suspension, viscous liquids, sol- 
vents, hot or cold oils, other mate- 
rials too difficult or “np impos- 
sible to pump by other means. 


Liquid ends of Milton Roy Pumps 
are supplied in any metal or alloy 
that can be cast and machined, also 
in certain plastics materials, to 
meet practically all corrosion resist- 
ance requirements. 


Milton Roy Pumpsare high pressure 
ree up to 20 thousand psi, for 

igh pressure catalysis, hydrostatic 
testing and similar applications. 


Investigate 
the pump that 
is tailor-made 
for each spe- 
cific purpose 
—to handle 
materials in 
exactly con- 
trolled vol- 
ume. Ask for 
Catalog No. 
146. 


MILTON fxoy COMPANY 








198 





monthly only and will include no ab- 
stracts. Subscriptions should, as here- 
tofore, be placed with the Superin- 


tendent of Documents. 


Lease Operation for 
Nitrogen Arsenals 


War DepartMenr negotiations for 
long term leases of the arsenals still 
held as government property has not 
proven feasible. Hence a new plan is 
wing set up to keep three and onc 


half such plants in operation so that 
they may do their best in helping meet 
domestic and export nitrogen-chemica! 
requirements. 

Short term leases will be continued 
on Morgantown, West Henderson 
and Cactus Arsenals. It is expected 
that reactivation will be arranged 
for the two units of synthesis equip 
ment which has been declared sur 
plus property at Missouri Ordnance 
W orks. The output of those two units 
is so badly needed for fertilizer supply 
that they are likely to again operate 








CONTAINER BOARD is produced at this new Southern Paperboard Corp. mill 
in Port Wentworth, Ga. The unit has a rated capacity of 450 tons per day. 








@ HOT FORGED 
STEEL 

@ STAINLESS 
STEEL 









types 





Double Extra Heavy 
| Hot Forged Steel 
| SWING CHECK VALVES 
















Ol ey I 
gine you a 


PERFECT SEAL 





even when the pipe is not in perfect alignment! 


Seats in all Catawissa Unions 
are a 55° angle on the female 
end to a BALL on the male end 
; —assuring good, tight, 

leakproof joints! 





Made in STANDARD and DOUBLE EXTRA HEAVY 
to meet specific pressure requirements! 


oo write for your copy of cs 
BULLET N 0-A 


CATAWISSA VALVE & FITTINGS CO. 
100 Mill St. - 


CATAWISSA, PA. 
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cut Shipping costs tor [872 tirms through 
SIGHODES SIX-POINT SYSTEM! 


Do you want to stop losses resulting from poor pack- 
ing and shipping methods? 1 

Then send for this man—a Signode packaging and 4 
shipping engineer! His broad experience through per- 3 
sonal contact with hundreds of different shipping 
problems enables him to help you do a better job of 
packing and reinforcing, to reduce damage claims to the 
minimum, and to save you time, money and materials. 


Oo w 


His sure-fire, time-tested method is Signode’s Six- 
point system of Planned Protection. Thousands of firms, 
in a wide variety of enterprises, now use this system. 
It costs nothing to find out how it can help you, too. 
Fill in and mail the coupon today! 


STEEL STRAPPING McgumPROTECTS 


SIGNODE 


YOUR SHIPMENT [Becl:@AGAINST DAMAGE 


SIGNODE STEEL STRAPPING COMPANY 
2624 N. WESTERN AVENUE, CHICAGO 47, ILLINOIS 





« 
ll 






HERE’S SIGNODE’S SIX-POINT SYSTEM! 


. On-the-job survey of your shipping problems 
. Test-proved recommendation of right strapping 


. Test-proved recommendation of proper strap- 


ping tools 


4. Recommendation of the right seal 
. Fast tool replacement service 


. Supplementary bulletin service to keep you 


abreast of developments in better shipping and 
packing methods 


SIGNODE MEANS STEEL STRAPPING 


Signode Steel Strapping Company 

2624 N. Western Avenue 

Chicago 47, Illinois 

We want to know how Signode’s Six-Point System of Planned Protection 
can improve our packing and shipping methods. 


Hove a Signode engineer call 


Gy Gc cescccccces in Cartons (—) Crates () Boxes () Bags ©) 
Bales Bundles In Carloads () LCL () 

_ MPPPPTTTTTITITITITITIT TTITT TTT TTT itr 
PY PPTTTTTITITITTIT TITLE i 
Gi nnccdccsccsesodeusiraneeads Zone...... GAO. ccc cccccvicce 



















































































FORESIGHT 
IS FAR-SIGHT 


IN PLANNING 


UuSsT~ 


rE-C OVER Y 


Blind buying is bad business. It’s far better 


to know just how well new equipment is going to do its job— 
before you buy. With Buell dust collection systems you can 
know—fully and exactly—how well your dust problem will be 
solved. Buell offers a unique, pre-order, fractional efficiency 
guarantee. It’s the only kind of efficiency that accurately pre- 
dicts dust collector performance. What's more, the guarantee 
figures may pleasantly surprise you, for only the Buell system 
has the patented van Tongeren ‘shave-off’, a really important 
efficiency development. The complete facts are in a new 32 - page 


catalog—write to the Buell Engineering Company, 18 Cedar 
Street, New York 5, N. Y. 


Engineered Efficiency in DUST RECOVERY 








despite the high cost of the product 
The other half of Missouri ordnance is 
already being remodeled by the U. S. 
Bureau of Mines to constitute 

major synthetic liquid fuels plant. 

The total of War Department pr 

duction under leases of the three and 
one-half plants will be used for armies 
of occupation and to meet half of the 
export quotas under the international 


| allocation system of IEFC. 


| Stanolind Starts Work 
_ At Garden City 


PREPARATION of the site has begun 
for Stanolind Oil & Gas Co.’s hydro- 
carbon synthesis plant near Garden 
City, Kan. Crews began work this 
month to grade roads, fence the site, 
prepare drainage, level the points 
where the processing units will be 
built, install water and power service 
required in construction, lay railroad 
tracks and erect some buildings. 

Major units of the project, which 


| has been named the Stanosin Plant, 
| are the oxygen unit, the synthesis gas 


generating and catalytic synthesis 
units and facilities for refining of the 


| byproduct chemicals. 


| Armed Forces Chemical 
| Association Meets at Edgewood 


Ar THe third annual meeting of the 
Chemical Corps Association it was 
voted to change the name to Armed 
l’orces Chemical Association, in keep- 
ing with the broadened interests of the 
association and the consolidation of 
the armed services in the Department 
of National Defense. 

Officers for 1948-49 were elected as 


| follows: Harry A. Kuhn of Washing- 


ton, D. C., was elected president, ad- 


| vancing from office of first vice presi- 


dent. Walter E. Lawson of Wilming- 
ton, was elected first vice president. 


| Richard H. Turk of Baltimore, was 


elected second vice president, which 
post is automatically. chairman of the 


| finance committee. Elliott Morrill of 
| Chicago, was elected third vice presi- 


dent and chairman of membership and 


| organization. Alex Leggin of Washing- 


ton, D. C., was re-elected fourth vice 


| president and chairman of publica 
| tions. Roy Kulp of Edgewood, Md., 
was re-elected fifth vice president and 


chairman of mectings and conven 
tions. Walter R. Kirner was re-elected 
sixth vice president and chairman of 
research and development. Samuel 
Cummings of New York was elected 
seventh vice president and chairman 
of war mobilization planning. 

Fred M. Jacobs was re-elected sec- 
retary-treasurer by the new executivé 
committee, which also re-elected 
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you'll want this New, 
IF Complete, Concise, < 
80 page Catalog ) 
YOU 


NEED 
CORROSION 
RESISTING 
VALVES 
FITTINGS anc 


ACCESSORIES (i area 


<= the asking! 


WRITE FOR NEW CATALOG #51A 


COOPER controls the production of 
these corrosion resisting products from design and casting 


to X-ray inspection and machining . . . for each step is 


performed on the more than three acres of plant 
facilities available to serve 


Cooper customers. 


Specialists in Corrosion Resisting Stainless Steel 


THE COOPER ALLOY FOUNDRY CO. 


HILLSIDE, NEW JERSEY 
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ITH the new Beaumont ‘MULTI-VATOR’, you can 
handle any material—hot, light, fluffy, flaky, fine, 
coarse, abrasive, fragile or sticky. 
This new bucket elevator* uses only one strand of chain 
and a double row of buckets for high capacity material 
handling at either low or high speeds. 
No particular ratio between bucket speed, head wheel 
diameter, bucket size and bucket spacing need be main- 
tained. There is no spillage—even at low speeds. 
If you are now using more than one type of elevator for 
different chemicals, you will recognize immediately the 
trouble, space and expense you can save in stock inven- 
tories alone. 
And, picture the advantages offered you by the following: 
Higher capacity — through use of dual buckets. 
Variable capacities — by varying bucket spacing and chain 
speeds. 
Perfect discharge—unaffected by spacing of buckets or speed. 
A fixed diameter, flanged head whee!l— for maximum speed. 
Smaller, structurally stronger casings—of square, boxed- 
girder design. 
Elimination of loading leg—a shallow pit only is required. 


Savings on chain—only one strand required, eliminating 
uneven wear and stretch as on double strand types. 


Elimination of sheer pins and step couplings —by traction 
whee! drive. 


You can get complete details on elevator sizes, chain 
speeds and capacities by requesting new Catalog 
Sheet 4140.1. 

One Contract— One Responsibility —For Bulk Materials Handling Systems 


BEAUMONT BIRCH 


1510 RACE ST., PHILA., PA. « Phone Rittenhouse 6-1786 


Deity sagas” spacte™® 





OW... 


you can handle 











Messrs. Pledger, Rodier, and Schwimer 
as general counsel, editor, and adver- 
tising manager, respectively. Schwim- 
er’s office is in New York, the other 
three in Washington, D. C. 

Over 1,000 members and guests reg- 
istered at the meeting at Edgewood on 
May 20 through 22. Visits to various 
activities of the Army Chemical 
Center featured the meeting. A dem 
onstration of chemical warfare equip- 
ment on Friday afternoon was favored 
by perfect weather. Social and business 
activities supplemented the technical 
program. 


Brookhaven Speeds Work 
On Atomic Pile 


EMPLOYMENT for the construction 
of the first peacetime atomic pile at 
Brookhaven National Laboratory, Up- 
ton, N. Y. has been increased to more 
than 2,000 building craftsmen. The 
construction schedule step-up is an 
after-effect of the severe winter con- 
ditions which hindered rapid building 
progress, according to Mr. Thompson, 
vice president, H. K. Ferguson Co., in 
charge of engineering and construc- 
tion. He said that the accelerated 
operation will enable builders to com- 
plete the pile by September 30th, the 
date originally scheduled. 


Purchases for Stockpile 
May Be Speeded 


Hicu Navy officers participating in 
policy making regarding the stockpiles 
of strategic and critical materials have 
expressed to Navy Industrial Associa- 
tion a number of trends in official 
thinking. Small buying for the stock- 
pile has been occasioned more by de 
sire not to interfere with industrial 
purchasing than by scarcity of funds, 
in the opinion of some of these officers. 
They believe that Congress has gen- 
erally not refused any appropriation 
when re: illy pressed by the military. 
This seems to discredit recent talk 
about Washington that the stockpile 
would grow much faster were it not 
for “Congressional economy.” 

There is obvious desire throughout 
the military establishment to speed up 
stockpile building. Recognized needs 
are not being met as rapidly as the 


preparedness group wish. Some 
speedup is definitely expected. But 
two features are being critically 


watched. (1) Price raising at the ex 
pense of American consumers will 
make buying smaller than otherwise, 
since it interferes with current indus 
trial operations and often also slows 
down indirectly the industrial manu 
facture of wanted military equipment 
2) On the other hand, the United 
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Are you passing up business — 


Stainless and Stainless-Clad 


If your order for processing equipment has been 
held up because your fabricator can't get steel, 
ask him to investigate delivery time on JESSOP 
Stainless and Stainless-Clad Steels. New appli- 
cations for these steels are increasing rapidly—not 
only because of excellent deliveries, but also because 
of the many advaniages found only in stainless. 

Furthermore, JESSOP Stainless and Stainless- 
Clad Steels are not costly when all factors are con- 
sidered. Stainless steel lasts much longer than 
painted or coated carbon steel, it requires far less 





SHEETS AND PLATES 













maintenance, it is remarkably easy to clean, and 
it completely protects the quality of your product. 
Because of its longer service life and low main- 
tenance cost, JESSOP Stainless and Stainless-Clad 
Steels can pay for themselves many times over 
in a short period of time. 

The Jessop Steel Company makes all grades of 
stainless and heat resisting steel in both solid and 
clad form. We will work closely with you and 
your fabricator to determine the best type for 
your needs. Write today for complete details. 


JESSOP STEEL COMPANY 








Washington, Penna. 
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the right 
filter base 






@ Choice in filter bases is important. 
The right type is necessary for efficient, low-cost filtration. 
Let Sperry recommend it for you. We've had more than 50 years filtration 


experience. And we have a complete stock of bases—covering a wide range of 







industrial applications. 
Sperry engineers have developed bases in paper, cloth, 


vinyon, asbestos, rubber, glass and woven materials. If a special type is 






indicated, Sperry can supply that. 
Whatever your filtration problem, call in Sperry today for an accurate 





analysis. Chances are you'll increase production efficiency. There's no obligation. 





D.R.SPERRY & COMPANY, BATAVIA, ILLINOIS 


Filtration Engineers for Over 50 Years 

















Batch 
Mixers 


UNIFORM MIX 
LOW MAINTENANCE COST 









The RODGERS MIXERS 
% AGITATOR — Specially designed are designed to handle 
agitation prevents material from dry powders, granular ma- 


packing. Easily removed for : 
proper cleaning. terials, pastes and semi- 















liquids and a great variety 
% DUST TIGHT—Shells and cover of other materials requir- 
are constructed of seam welded . - 
sheet steel, sealed packed bear- ing G thorough mixing. 
ings, making the mixer dust tight The entire mixer is made 
and leak proof. 
of steel and can be built 
% JACKETS — If the material re- of stainless steel] if re- 
quires heating or cooling the quired. 
RODGERS MIXERS can be furn- 
ished with jackets. Write for full details and prices 












GEORGE G.RODGERS CO.,Inc 


y 





225 WEST 34th STREET 
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States may be forced into the market, 
thus putting the national stockpile in 
competition with private buyers, “be- 
cause some other governments not par- 
ticularly friendly to us are aggressively 
m aking purchases.’ : 

Obvious}; our Munitions Board is 
not happy to have contemporary stock- 
piles built faster than ours. As of mid- 
June the American stockpile was val- 
ued at $660 million, according to 
Munitions Board estimates. The five- 
year goal (ending in 1951) would have 
$1,100 million total value. A com- 
pleted stockpile, including natural 
rubber, would doubtless require invest- 
ment of $3,000 million. 


One In and One Out 
For Spencer 


Durinc the early summer War As- 
sets Administration announced com- 
pletion of all formalities for sale of 
the war-surplus Jayhawk Ordnance 
Works in Kansas to Spencer Chemical 
Co. Exercise of the company’s option 
to buy involved a $11 million settle- 
ment fee. During June negotiations by 
Spencer to secure a long-term lease on 
Cactus Arsenal collapsed. Oronite 
Chemical has also been negotiating 
for the lease of that arsenal. But the 
best terms which Army engineers were 
willing to consider proved unaccept- 
able, and discussions were broken off 
during mid-June. 

Production of ammonia at Cactus 
Arsenal has been resumed following Te- 
pairs made necessary by a serious fire 
there on March 6. Spencer continues 
its short-term lease operations despite 
breakdown of the long-term plans. 

Army production here and at other 
short-term leased arsenals goes in part 
by law to fill American commitments 
abroad for nitrogen. Congress decided 
that half of the exports under IEFC 
quotas should be so supplied from the 
military establishments. Thus approxi- 
mately a 60-thousand ton total of 
nitrogen will be half from commercial 
and half from arsenal sources. The 
present outlook is that nitrogen com- 
pounds from the United States will 
carry that quantity of nitrogen for the 
next year or two until foreign pro- 
ducers get underw ay more fully. 


Chemical Engineers Club 
Elects in Washington 


Orricers who will lead Chemical 
Engineers Club of Washington dur- 
ing the coming season were elected at 
the last outing- ae as follows: 
president, John. T. Cox, Jr., deputy 
director, Office be Rubber Reserve; 
vice president, Philip H. Groggins, 


Bureau of Agricultural and Industrial 












A few gallons...or a few thousand gallons.. 


TRANSPORT IT 


ALCOA ALUMINUM 


Protect color, purity, and strength of your 
chemicals and solvents in transit . . . ship 
in Alcoa Aluminum Drums and Barrels, 
and tank cars built of Aleoa Aluminum. 

No discoloration . . . aluminum cannot 
cause rust-colored compounds with chemi- 
cals. Liquids that must stay water-white 
travel safely in aluminum containers. 

No toxic compounds . . . aluminum is 
inert to most chemicals and food products, 
will not cause undesirable side reactions. 

Cheaper to ship . . . you make worth- 
while freight-rate savings because of the 
lighter weight of aluminum barrels and 
drums. Less than 14 as heavy as com- 
parable steel or wood containers. 

Lower maintenance . . . aluminum con- 
tainers have much longer life, stay bright 
and rust-free, are strong to withstand 
hard service. 

Write today for prices and information 
on Aleoa Aluminum Drums and Barrels, 
and for engineering data on aluminum 
railroad tank cars. ALUMINUM COMPANY 
or America, 2151 Gulf Bldg., Pittsburgh 


19, Penna. Sales offices in 54 leading cities. 


Pixie er" 
Redey.\ ALUMINUM LF 
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WILLSON PRODUCTS, INC., 223 WASHINGTON STREET, READING, PA. 
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NEW WILLSON 


Some like ‘em 


ee a 
Curved? 





Newly styled plastic eye protection with choice of curved or 
flat lenses offer new features designed to add to their already 
predominant popularity. The WILLSON MONOGOGGLE, just 
over an ounce in weight, is the answer to getting safety equip- 
ment worn on many hazardous jobs. 


e@ The new flat lens design retains all the safety features of. 


the curved lens: 

e Both provide ample room for wearing of prescription glasses 
in comfort. The flat style, however, provides additional clear- 
ance for molded spectacle frames. 

@ New drop-eye shape gives wider vision. 

e Greater ventilation area provides better air circulation and 
more wearer comfort. 

e@ Both new designs available in clear acetate frames or the 
new flexible, mottled-brown, polythene frame. 





*T. M. Reg. U. S. Pat. Off. 


| Chemistry; secretary, Randall D. Shee- 


line, Navy Department; treasurer, Paul 
S. Forsyth, Office of Rubber Reserve 

At the end of the 1947-48 season 
this club had an active membership of 
78 and a total of approximately 200 
participating in its activities. Chemi- 
cal engineers visiting Washington are 
welcome at the monthly informal 
luncheons, the third Monday of each 
month, without any advance reserva- 
tion necessary. 


Shell Constructing Detergent 
Plant in Illinois 


irst unit in what may become a 
complete synthetic detergent plant is 
being built by Shell Chemical Corp. 
at Wood River, IIl., according te W. 
P. Gage, vice president. The plant will 
process raw materials from Shell Oil’s 
refinery in Wood River. This is part 
of the $9 million expansion that Shell 
has been pushing in the St. Louis area 
Among other shell expansion projects 
in this vicinity are a new tank farm at 
Wood River and a marine terminal at 
St. Louis. 


Water Removed From Lumber 
By Solvent Extraction 


\ sotvent method for drying pine 
lumber may soon prove to be an im 
portant Western source of turpentine, 
resin acids, fatty acids, pine oil and 
plant sterols. Albert Herman and 
A. B. Anderson of the Western Pine 
Association, Portland, are developers 
of the process which is now ready for 
pilot plant operations at the Shevelin- 
Hixon Co. mill at Bend, Ore. A sur- 
vev to determine the market value of 
these byproducts, which will probably 
control economics of the process, is 
now under way, states Anderson, chief 
research chemist. 

\ water-miscible solvent extracts 
water from the lumber, which is 
stacked endwise in a tank. Solvent is 
sprayed over the wood at the rate of 
100 gpm. Extracted organics and 
spent solvent are sent to a reboiler 
which returns part of the solvent to 
the extractor, the rest to a still. Here 
the organic materials rise to the top 
and are decanted; water and pitch are 
recovered as a partial emulsion. The 
lumber is treated with super-heated 
steam to reduce the solvent to about 
0.02 percent of its weight. Water in 
the wood can be reduced to 3 percent, 
but 8 percent would be more practical 
in commercial operations. Solven 
drying is said to be about four times 
as fast as the standard kiln-drying 
technique. It also gives a lumber of 
lighter color, less tendency to warp 
and easier to paint over knots. 














PEL 


Ge THE PIPE 
FABRICATION 
INSTITUTE 


Devoted to the Technical and 
Economic Problems in Piping 


1108 CLARK BUILDING . PITTSBURGH, PA. 


CHEMICAL ENGINEERING ¢ JULY 1948 ¢ 


After science has done its best, the dental 
technician must be a skilled craftsman to pro- 
duce dentures with which the patient can eat 
comfortably. 

Metallurgy and engineering are indispen- 
sable in setting up alloy pipe bending proce- 
dures . .. but it takes a skilled craftsman to 
follow them. Maintenance of wall thickness... 
minimum flattening . . . avoidance of wrinkles 

. maintenance of metal quality . . . appli- 
cation of the bending force .. . all require very 
high skill acquired only by long experience. 
Many alloys should not be water quenched 
. . . it makes them hard and brittle. Others 
may be partially quenched without harmful 
effects. 

Qualified Pipe Fabricators recognize the im- 
portance of craftsmanship in alloy pipe bend- 
ing. Their benders are men of long experience 
who do nothing else and use all available 
technical aids. This is just one reason why 
“Prefabricated Piping Is Better Piping.” 





Conkey Self-Supporting Evaporator Effects 
can be erected as simply as shown in the photographs 


In addition to the obvious saving in time and d—Climate permitting, may be set out of 
money in the installation of this new type evapo- doors. 


rator, consider these proven advantages over con- 2 — Operating Advantages — 
ventional evaporator design: a — Lower steam-vapor pressure drop losses. 


b — Fewer points for vacuum leakage. 
1 — Lower Installed Cost — c — Real accessibility to outside tube areas 
a — No structural supports required. for cleaning. 
b — Low erection costs due to unit effect d— Lower maintenance due to unit con- 
(Vapor body, heating element and en- struction and absence of structural steel 
trainment separator shipped completely supports. 


assembled). A General American engineer will gladly give 
c — Less floor space required. further details to your operating department. 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 


Process Equipment Division 
SALES OFFICE: 10 East 49th St., Dept. 800, New York 17, W. Y. 

















WORKS: Sharon, Pa., East Chicago, Ind. TRADE 





MARK 


OFFICES: Chicago, Cleveland, Louisville, Orlando, Pittsburgh, St. Lowis, Salt Lake City, 
Sharon, Washington, D. C. 
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Special Cornresfe ondence' 


pools fertilizer supply . 


Urals . . . Another atomic 





Subsidiary of American Firm 
Gets Oil Rights in Italy 


Societa 
Ricerche Petrolifere, a 


Italo-Americana Per 
subsidiary of 
Standard Oil Co. (New Jersey), has 
been granted permission by the Italian 
ministry for industry and commerce to 
carry on oil explorations over a 15,000 
acre area in the Ferrara zone. The min- 
istry has granted similar concessions to 
the Edison Electric Co. of Milan over 
a 10,000 acre section in Piacenza zone, 
and the Idrocarburi Nazionali of Flor- 


l HE 


ence over 10,000 acres in the Forli 
zone. 
The Arabian American Oil Co. is 


reportedly exploring the possibilities 
with the Ministry of creating two refin- 
eries in Italy to process the crude oil 
from Saudi Arabia. The Italian gov- 
ernment has agreed to make custom 
concessions if the deal goes through. 

Tentative plans call for Arameco to 
set up an Italian subsidiary which, un- 


der the Italian flag, would operate 
tankers between Saudi Arabia and 


Italian ports. 


India Pools Phosphate 
Fertilizer Supply 

A GOVERNMENT-RUN phosphate fer- 
tilizer pool has been established in 
India along the lines of the currently 
operating government nitrogenous 
fertilizer pool. 

Under the arrangement all domestic 
fertilizer and imports will be pooled 
and distributed through authorized 
dealers at fixed prices. Consumption 
will be held to 100,000 long tons of 


superphosphate fertilizer and bone- 
meal a year. 
Between 25,000 and 30,000 long 


tons is being produced in India at pres- 
ent but output could be raised to 50,- 
000—leaving at least 50,000 more to 
be imported. Since prices of imported 
superphosphate is well below Indian 
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NEWS FROM ABROAD 


Italy issues petroleum exploration permit . . 


India 


. New tin plate mill in 


pile for Britain at Harwell. 





prices the government will handle the 
imports as a monopoly. 

Prices will be averaged out between 
Indian and imported lev els and the im- 
ported product distributed to provin- 
cial governments on a non-profit basis. 

The program is slated to last for five 
years, by which time India hopes to 
have increased her production to near- 
demand levels. 


Soviet Tin Plate Mill 
Operating in Urals 


New Soviet tin plate mill erected 
in the Urals as a project of the current 
five-year-plan is now reported operat- 
ing full blast, with shops extending 
over a mile and dominated by a tall 
boiler house. 

The new tin plate mill is situated in 
Seversky, Sverdlovsk Oblast, on the 
site of an ancient metal smelting en- 
terprise originally founded by Demi 
dov, early eighteenth century father of 
the Ural copper and iron industry. An 
extensive workers residential area of 
multi-story apartment dwellings has 
been built to house plant employees. 

Earmarked for utilization in the can- 
ning factories of the nation’s food in- 
dustry, the tin plate output from the 
new mill is stated to be shipped to all 


parts of the USSR. 






























CHEMICALS were prominently displayed 
at the recent Milan Fair. 





Britain’s Second Atomic 
Pile Ready This Summer 


Brirain’s large-scale atomic energy 
pile will be in operation this sum- 
mer, the Ministry of Supply an- 
nounced. 

This is the second British pile to be 
set up by the Atomic Energy Estab- 
lishment at Harwell, Berkshire. The 
big pile will produce enough radio- 
active isotopes to supply the needs of 
all the medical and other scientific 
research workers investigating peace- 
ful uses of atomic energy in Great 








RAYON and cellophane are produced at this unit of Societe Misr pour la Rayonne, 
S. A. E., at Kafr-el-Dawar, Egypt. The plant is shown under construction. 
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Special design.., 


Krwcarr-ware Pipe and Fittings 


are Acid-Proof Clear Through 


MAURICE A. KNIGHT 
107 Kelly Ave., Akron 6, Ohio 


210 


Knight-Ware standard pipe and fittings 
with flanged or bell and spigot connections 
are widely used where complete resistance 
to corrosive liquids and gases is essential. 
Knight-Ware does not depend on a glaze 
for resistance but is acid proof throughout 
its entire body. Standard pipe bores range 
from 1 to 60 inches. 


For unusual situations where standard 
pipe cannot be used, special pipe and fittings 
can be “tailored to fit” at comparatively 
low cost. 


Permanite-armored Knight-Ware pipe is 
recommended for use where pipe may be 
subjected to thermal shock or physical 
damage. 


When writing for information regarding 
pipe and fittings, please specify type of 
situation and service involved. 


PMENT 


ANIcHT- war 


Britain. It will also provide the first 
domestic application of atomic energy 
—by providing the heat for all the 
buildings at the Harwell research sta- 
tion. 

The second pile will be a big- 
brother to the “GLEEP” (Graphite 
Low Energy Experimental Pile) which 
was set going last year. Production of 
isotopes—which will have a much 
greater activity than those now pro- 
duced in the GLEEP—will be stepped 
up considerably. 

The GLEEP itself in March pro- 
duced a record total of over 120 sam- 
ples of chemicals transformed into 
radioactive forms by exposure in the 
pile. A third of these were used at 
Harwell; the rest went to hospitals 
and research laboratories all over the 
country. So far, isotopes of about 30 
elements have been produced. The one 
prepared in the largest quantity has 
been radio-sodium, most of which has 
been used in hospitals for diagnostic 
purposes, particularly in vascular dis- 
eases. Other isotopes have gone to 
cancer research institutions, among 
others. 

Products of the Harwell piles are 
to be packaged and distributed by the 
Government-controlled Radiochemical 
Centre at Amersham, Buckingham- 
shire. Considerable progress has been 
made at Harwell in designing safe 
packages for shipment of radioactive 
materials, so that if an accident befell 
in transit no radioactive substances 
would escape to cause possible damage. 


Aluminum Research Center 
Planned at Arvida 


Pians for a new Canadian research 
laboratory at Arvida, Que., have been 
completed by Aluminum Laboratories, 
Ltd. Construction on the $1 million 
project will start soon. This will be 
the third laboratory operated by the 
subsidiary of Aluminum, Ltd. Others 
are at Kingston, Ont., and Banbury, 
England. 


More Oil in French 
Pyrenees 


In mip-May oil was struck at a 
depth of 5,800 ft. near the village of 
Saint-Marcet in the Pryenees region of 
southern France. Yield is at a rate of 
about 25 tons daily. 

[his is the first positive result in an 
intensifying French search for oil in 
the Pyrenees region. Natural gas has 
been produced since 1940 at Saint- 
Narcet, with the current yield being 
500,000 cu. m. daily, and it was known 
that oil lay under the same spot. The 
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IT SAVES TIME 
REDUCES COSTS 
IMPROVES PRODUCT 


... ata leading chemical company 
in New Jersey. As a major pro- 
ducer of 8-Alanine and other fine 
chemicals, this chemical company 
has been using this Permutit proc- 
ess as a short-cut for removing 
residual sulfates from the crude 
solution of this amino acid. Here 
Permutit De-Acidite (anion ex- 
change resin) separates the excess 
free and combined sulfuric acid 
from the 8-Alanine solution. 


No longer is it necessary to con- 
duct tedious precipitations and 
difficult filtrations in this separa- 
tion. Now one partial neutraliza- 
tion and centrifuging operation 
followed by a simple De-Acidite 
treatment to remove residual sul- 
fates gives an improved product 
at much lower cost. 


The Permutit De-Acidite process 
also eliminates the serious prob- 
lem of evaporator foaming during 
concentration of the treated ala- 
nine solution which formerly re- 
quired the constant attention of 
an operator. 


For further details on this and 
other Permutit equipment, write 
to The Permutit Company, Dept. 
CE-7, 330 West 42nd Street, New 
York 18, New York, or to the 
Permutit Company of Canada, 
Ltd., Montreal. 





8-Alanine 
Sulfate 
1.2% H.SO 





6.-Alanine 
Solution 


Permutit 


WHAT, NO 
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NOT IN 


LEKTROMESH 


Lektromesh . . . the new, one-piece 
solid metal-plated screen is made by 
electrodeposition supplements 
rather than competes with woven wire. 
Continuous production methods permit 
runs of 100 foot rolls up to 35 inches 
in width of 40 to 120 mesh 
meshes 150 to 400 in smaller units 
. . . and is furnished in nickel and 
copper. This unique product pre- 
sents a smooth surface and is readily 
fabricated by stamping, welding and 
soldering. Combining accuracy and 
uniformity of openings with the 
smoothness of perforated metals, 
Lektromesh applications are unlimited. 
Ideal for strainers in fuel systems, dry- 
screening and a large number of spe- 
cialized items. Distinct value lies in 
its even plane surface that withstands 
wear when exposed to doctor blades 
and scrapers as in continuous filters 
and its unique ability to screen ma- 
terial with minimum clogging. <¢ 
Lektromesh folder and small sample 
available. Write Dept. 204 


* \LEKTROMESH © ate 


The C. O. JELLIFF 
MANUFACTURING 
CORPORATION 


SOUTHPORT, CONN. 
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FILTERS . 
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oil stratum had been tapped in 1939, 
but owing to faulty technique the pe- 
troleum could not be brought up. 

The French began drilling again 
carly in 1947. But this time they took 
the precaution of bringing over a 
Standard of California drilling expert 
and a crew of Texas rig-men, who in 
structed the French drillers. They also 
acquired some new American deep 
drilling equipment. 

I'wenty wells have been started in 
the current campaign to free France 
from dependence on foreign oil. ‘Two 
have been abandoned but eighteen are 
still churning ahead. Average depth 
reached so far is 8,000 ft. though one 
has been pushed already to 13,200 ft 
ind another almost as far. 


British Chemical Production 


AN EASIER tone is spreading through 
the British chemical markets. Retail 
stocks of pharmaceuticals and cos- 
metics have been raised to and above 
prewar levels, and in these as well as 
in other trades growing buyers’ re 
sistance has already led to some price 
concessions. In other sections of the 
chemical industry, however, demand 
shows no sign of abating. All types 
of chemicals are wanted in sterling 
countries and European markets, and 
Middle Eastern buvers are also re 


2 
Good Reasons 


for 
Dependable 


Three companies are now in the 
field. The Regie Autonome des 
Petroles, which has the Saint-Marcet 
development, is wholly government- 
owned. The Societe Nationale des 
Petroles d’Acquitaine and the Societe 
Nationale des Petroles de Languedoc- 
Mediterrannee are 55 percent govern- 
ment-owned. 

American interests have shown some 
desire to get drilling options in south- 
ern France. Standard Francaise des 
Petroles, a refining and distributing 
company owned chiefly by New Jersey 
Standard, Atlantic and Gulf, applied 
last year for a large concession in the 
Gironde region north of the Pyrenees. 
This request has not vet been voted on 


bv the National Assembh 
Catching up With Demand 


ported to show preference for British 
products payable in sterling currency. 
However, demand is becoming more 
selective. Heavy basic chemicals, or- 
ganic and inorganic, are still produced 
in insufficiently large tonnages to 
mect all demands, but many fine 
chemicals and manufactured items be- 
gin to reach the limits of their poten- 
tial market, domestic and foreign. 
Nevertheless plant extension pro- 
grams are pushed ahead vigorously, 
and after a temporary suspension of 


ING PUMPS 


These simple 2-moving parts with their CORRECT application 
and engineering have meant good reliable pumping for over 
a third of a century. They give you these outstanding features: 


Self priming. 


Constant, even discharge. 
Low speed—tong life. 

Low power requirements. 
Suitable for any clean liquid 


(heavy or light) 


Discharge pressures up to 200 psi. 
No timing-gears, springs or gadgets. ; 
Complete capacity and model range available. 


Look to Viking to fill your pumping requirements. 


Send for free bulletin 47SC today. 


Pump Company 


Cedar Falls, lowa 
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SWITCH TO PORCELAIN 


INSURANCE 


In handling liq- 
wids and semi- 
liquids, install 
ILLINOIS porce- 
lain pipe and 
fittings for a 
permanent means 
of handling ma- 
terials. 





CONTAMINATION 


ILLINOIS PORCELAIN SYSTEMS 
FOR HANDLING LIQUIDS 
GIVE YOU THESE ADVANTAGES: 


1. Smooth, corrosion-proof inside surfaces. 
No pitting or rough spots on pipe’s 


inner walls. 


2. Acid and alkali-resistant porcelain with- 
stands tendency to fracture or corrode. 


3. Illinois porcelain pipe prevents wet spots 
caused by condensation. 


Write today for illustrated catalog +C-2, covering the 
HLLINOIS line of standard porcelain products. Types 
and sizes to meet your specific requirements. Your in- 


quiries concerning special porcelain needs are welcome. 








WITH ILLINOIS PORCELAIN PIPE 
LINES YOU GET... 





+¢ Quality Control 


No changes in composition of 
material during its handling in 
the plant. 


+ a No Electrolitic Action 


Non-absorbent porcelain does 
not pick up minerals or metals 
in material being handled. 


+@ Production Cost Savings 


Corrosion-proof porcelain cuts 
maintenance. Spoilage in mate 
rials is reduced because porce- 


lain is permanent. 


ILLINOIS 


ELECTRIC PORCELAIN CO. 
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new building licenses due to the short- 
age of steel and saturation in the con- 
struction industries, it seems that the 
government is once again issuing au- 
thorizations for the erection of new 
chemical works. During May, official 
permits were issued for new plastics 
works, refractories plant, coke-oven 
batteries, and various extensions. Im- 
perial Chemical Industries at last re 
ceived permission to go ahead with 
their “Ardil” fiber scheme. A factory 
to employ approximately 500 work- 
ers is to be built in Dumfries, Scot- 
land, during the next two years. ICI 
has also bought a site for a new non- 
ferrous metals plant in Liverpool. 

Most chemical firms with extension 
projects under development expect to 
make more progress with them this 
vear than they did last vear. Chemical 
plant and apparatus remains one of the 
worst bottlenecks in the way of in- 
dustrial development. Delivery delays 
have resulted in a complete overhaul 
of extension schemes, often leading to 
the development of more ambitious 
and costly projects. Unfortunately re- 
vision of earlier expansion plans has in 
many cases further delayed their com- 
pletion. The full effect of the exten- 
sion of alkali capacity, for instance, 
will not be felt until next year al- 
though the need for its extension was 
foreseen, and prepared for, early in the 
war. The position is not greatly dif- 
ferent with sulphuric acid, chemical 
fertilizers, coal-tar derivatives, or hy 
drocarbon products. 


Higher Production 


Since the end of the war a great 
deal has been done to put idle plant 
into operation and to make maximum 
use of existing capacities, with the 
result that, at the cost of consider- 
able administrative and operational in- 
convenience, record outputs are now 
being achieved. The leading chemical 
producer in the country reports for 
1947 (when production was tem- 
porarily slowed down by the hard win- 
ter and lack of fuel) that, with the 
important exception of alkali, produc- 
tion of its major products was higher 
than in 1946, and in the case of blast- 
ing explosives, non-ferrous metals, in- 
dustrial nitrocellulose and certain fer- 
tilizers a new record was established. 
This vear output of all products will 
increase beyond the 10 percent by 
which the government wants to raise 
British industrial production as a 
whole this veat 

While 100 of plant 
capacity naturally tends to reduce de- 
preciation and obsolescence rates per 
unit of production, neglect of regu- 
lar repairs and reliance on out-of-date 
plant has added to the production 
chemical manufacturers in 


percent use 


costs of 
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Diegram 
of V-Belt 
in Sheave- 
Groove 





Naturally, 


it GETS the WEAR! 


Any one familiar with V-Belt drives knows 
that the sides of a V-Belt are what really get 
the wear. 


It’s the sides that grip the pulley. They pick up all the 
power from the driver pulley, transmit that power to the belt 
as a whole and then, once more, they deliver the power to the 
driven pulley. And, clearly, it’s the sides—and only the sides— 
that take the wear against the sheave-groove wall. 

That is why you have always noticed that the sidewall of 
the ordinary V-Belt is the part that wears out first—and, nat- 
urally, if you prolong the life of the sidewall, you lengthen the 
life of the belt! 


TENT) 


SAVES Sidewall Wear and Lengthens Belt Life! 


The simple diagrams on the left show exactly why the ordinary, 
straight-sided V-Belt gets excessive wear along the middle of the 
sides. The diagrams show also why the Patented Concave Side 
greatly lengthens the life of the sidewalls of Gates Vulco Ropes. 
That is the simple reason why your Gates Vulco Ropes are giving 
you so much longer service than any straight-sided V-Belt can 


possibly give. 
Saving SIDEWALL WEAR 


stroightalded V-Belt by holding the, shdes, be- is more important NOW than ever before. .. 
ne the ball. | weed Wale belele oe ee aps : 
qousetive webr along the alddie of Mae Now that Gates SPECIALIZED Research has resulted in 
ee ee Super Vulco Ropes capable of carrying much heavier loads—fully 
40% higher horsepower ratings—the sidewall of the belt is called 
upon to do even more work in transmitting these heavier loads to 
the pulley. Naturally, with heavier loading on the sidewall, the 
life-prolonging Concave Side is more important now than ever 


before! 


SAPD, THE GATES RUBBER COMPANY Denver, u.S. 
ee 


“The World’s Largest Makers of V-Belts” 











THE MARK or 
RESEARCH 


No 8vilging against the sides of the sheave 


groove means that sidewall wear is creme 
Ses GATES’. DRIVES 


IN ALL INDUSTRIAL CENTERS 
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WITHDRAW LIQUIDS 
from Any Desired Level in Your Tank 


witha “WAREC” Approved 
SWING LINE ASSEMBLY 


Here's the “VAREC” Equipment you need for a 
= simple single Swing Line Assembly: 


“VAREC” Fig. No. 90 Swing Joint 

“VAREC” Fig. No. 304 or 306 Series Swing 
Line Nozzle 

“VAREC” Fig. No. 157 Safety Tank Winch 

“VAREC” Fig. No. 135A Cable Sheave Bracket 

“VAREC” Fig. No. 150 Cable Collar Clamp 


This assembly can be provided with a by-pass 
arrangement whereby the contents of the tank fills the 
empty buoyant swing pipe so that it may be lowered 
quickly and easily. 

Another standard arrangement is the double Swing 
Line Assembly that is raised and lowered by two cables 
on a double drum winch. Still other assemblies can be 
made with the complete line of “VAREC” Approved 
Swing Line Equipment. Write today on your letter- 
head for the “VAREC” P-7 Handbook and Catalog 
describing these items. 


mm “VAREC” Fig. No. 340 
Swing Pipe Level Indi- 
cator tells you the exact 


Owe position of your swing 
ean | pipe. The unit attaches 
ied directly to any “VAREC” 


Approved Safety Winch. 





TT uv 


CP-5 
























THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, USA 


NEW YORK CLEVELAND CHICAGO TULSA HOUSTON 
= CHURCH STREET 1 EUCLID AVE. tet SO. MICHIGAN ave Tm) ATO BUILDING mAH. Ou. LOG 








CABLE; VAREC COMPTON [All Codes) 






general. Many of them have used their 
big profits last year to make special 
provision for the financial cost of plant 
obsolescence and replacement, but even 
so it is doubtful whether care has yet 
been taken of the financial problems 
certain to arise in the near future. At 
the present high rates of taxation in- 
dustrial producers cannot hope to f- 
nance plant replacement, moderniza- 
tion and extension out of the reserves 
accumulated from current profits. The 
high cost of new plant and the large 
sums of money needed for replenishing 
stocks have already made heavy in- 
roads in reserves accumulated over a 
number of years, and huge sums will 
be needed to meet the cost of current 
expansion schemes. 


New Stock Issues 


Many chemical firms have therefore 
sought finance from outside sources 
to carry out expansion plans. Imperial 
Chemical Industries hope to obtain 
between £20,000,000 and £25,000,000 
of fresh finance by the issue of new 
shares to existing shareholders, and 
smaller companies have approached 
the public finance markets for sub- 
stantial sums. These issues however 
cover only part of the cost of new pro- 
duction schemes, and it is possible that 
official assistance will be required to 
meet the financial requirements of the 
British chemical industry. One new 
firm, Petrochemicals Ltd., which is 


| building a big plant for the manufac- 


ture of chemicals from petroleum by 
the Catarole process, will obtain nearly 
£1,500,000 of new finance from one 
of the government’s finance institu- 
tions for industry, and other firms 
may have to draw on the same source 
for at least part of their capital. 
Through ownership of the national- 
ized coal and gas industries and of 
explosives and ammunitions factories, 
the government already holds a defi- 
nite interest in certain sections of the 
chemical industry. Financial assistance 
for the application of new processes 
by government-sponsored finance insti- 
tutions is likely to increase official in- 
terest in chemical enterprise. 


Long Term Plans 


Present production difficulties have 
caused leading British companies to 
shift the accent in research from cur 
rent manufacturing problems to fun- 
damental long-term investigations. 
Thus ICI workers are now studying 
the potentialities of a number of new 
physical techniques developed during 
the war years, such as the application 
of the electron microscope to the study 
of small particles and surface phenom- 
ena, of the infrared spectrometer to 
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CROUSE-HINDS complete line of 
High éffeeny FLOODLIGHTS 


--. fill a wide variety of 
chemical industry needs 


They can help solve YOUR 
lighting problems 





Type LCE-1120 Heavy Duty Floodlight * oa 
This powerful 1500-watt floodlight greatly re- 
duces the installation cost, lighting load and. main- 
tenance cost where large areas are to be lighted. 
The cast aluminum alloy housing is corrosion-resist- 


ing, and weatherproof. The 20-inch polished *Alzak 
reflector can be furnished for either a narrow or 
wide beam. The narrow beam is ideal for very long 
range projection. Five types of lenses can be fur- 
nished. Horizontal and vertical stops facilitate re- 
lamping. 
m Type ADE-16 Heavy Duty Floodlight 
This sturdy cast aluminum alloy, 1000-watt 
floodlight will give you all the advantages of type 
LCE-1120 but in a smaller size — with a 16-inch 


polished Alzak reflector. Frequently it will cost 

much less to project light a considerable distance 
with Crouse-Hinds long range floodlights than to 

run cable and install local lighting. There are also 

indoor locations in large buildings where floodlights 

— most economical and satisfactory source of 
ight. 


m Type MUA Alumalux Floodlight > 


Industrial yards and auto parking lots are most 
efficiently lighted by the use of floodlights. Crouse- 
Hinds Type MUA Alumalux 1500-Watt Floodlight 

ea provides efficient lighting at mininum first cost. It 
7 / is widely used for general floodlighting and is ideal 
© 





for the lighting of athletic fields and playgrounds. 


mT ype RLEE Explosion-Proof Floodlight 


This heavy duty explosion-proof and weather- 
proof 500-watt floodlight has a cast aluminum alloy 
housing. It is designed for service in locations 
that are hazardous because of the presence of 
explosive atmospheres containing gasoline, naptha, 
petroleum, benzol, alcohols, acetone, lacquer sol- 
vent vapors, and natural gas. It can be furnished 
with either a wide or narrow beam 13-inch Alzak 
aluminum reflector. 


= Type RCDE-8 Explosion-Proof Floodlight 


This is an explosion-proof floodlight in a 200- 
watt size, with an 8-inch reflector, either wide or 
narrow beam. It can be furnished for suspension 
mounting, standard base mounting, or as a portable 








floodlight with a handle and wheel base. > 
A Alzak is the registered trade mark of 
the Aluminum Company of America 





Nationwide 
Distribution 
Through Electrical 


. Wholesale~s CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 








Offices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit 
Houston — spolis — Kansas City —Los Angeles — Milwaukee — Minneapolis — New York 
Philade ittsburgh — Portland, Ore. —San Francisco — Seattle — St. Louis - Washington. 





presentatives: Albany — Atlanta — Charlotte — New Orleans — Richmond, Va 


CROUSE.HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


FLOODLIGHTS - AIRPORT LIGHTING - TRAFFIC SIGNALS - CONDULETS 
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May 
Irrigation 


It is in the field of Irrigation that Layne 
Well Water Systems and Layne Vertical Tur- 
bine Pumps are most appreciated for their 
outstanding superiority of design, construc- 
tion and quality. Of all places, the Irrigation 
field must have the utmost in dependability 
for long periods of continuous pumping. It is 
in this field that Layne water producing equip- 
ment is easily a 10 to | favorite in every case 
where ground water is used. Such leadership 
is highly complimentary to excellence of per- 
formance. 

Basically, Layne Well Water Systems are 
extremely practical in design, and this design 
is noted for high efficiency. And supporting 
practical design and high efficiency, there 
is that well known Layne quality that assures 
longer life and practically no upkeep expense. 

Layne Well Water Systems are designed 
for use in all situations where huge quantities 
of water must be produced at the lowest 
possible cost; packing houses, municipalities, 
factories, chemical processing plants, milk 
plants, petroleum refineries, railroads, etc. 

For further interesting facts, literature, bul- 
letins, etc., address 


LAYNE & BOWLER, INC. 
General Offices 
MEMPHIS 8, TENN. 


TAyNE ‘ 
WELL "Sica 


SeeeelA vee COMPANIES: fsu™: Arkenser, Ce., 
Stuttga Ark * Layne-Atiantic Co.. Norfol 





Layne-( catral co Me mp “ . _* e yr <9 \- 
‘ Mishawak Ir * Layne-Louisiana Co Lake 
hart et na Well Co., mroe. La. * 
I ne-New York N York City * Layne-Northwest 
Milwaukee. Wis. * Layne-Ohio Co., Columbus. Ohio 

* Layne-Pacif tr Seattic. Wash. * Layne-Texas 
Co Houston Texes * Layne-Western Co., Kansas 
City. Mo. * Layne-Western Co. of Minn Minneapolis 
Minn. * Interna nal Water Supply Ltid.. London, Ont... 


! 
Can. * Layne-Hispano Americana. 5. A 


Mexico, D. F. 


chemical analysis, and of artificial 
radioactive elements to chemical and 
biological problems. Great attention 
is also devoted to the science of elec- 
tronics in connection with the design 
of instruments for regulating and con- 
trolling manufacturing operations. The 
company is working on plastic optical 
components, new synthetic fibers and 
therapeutic substances 

Che Shell group has officially opened 
its research center at Thornton-le- 
Moors, claimed to be the largest and 
most modern chemical-oil research 
station in the British Commonwealth. 
In the main chemcal laboratory the 
principal subject of research is the 
production of paints and varnishes 
trom petroleum bases with a view to 
their substitution for linseed oil, and 
work is also going on m connection 
with lubricating oil additives, syn 
thetic detergents, and plasticizers for 

The encouragement of exports by 
priority supplies of scarce raw mate 
the rubber industry. 
rials and other means has led to a 
continuous increase in shipments of 


India Plans Alcohol Output 
to Ease Gasoline Shortage 
DevetopMeENtT of a large-scale In- 


dian power alcohol industry in an 
effort to make up for the country’s 


chemical products for three months 
running. At nearly £7,000,000 (in 
\pril) British chemical exports are 
well on the way to the export target 
for the end of 1948 of just over £8. 
000,000. The principal markets for 
British chemicals are in the sterling 
irea. Australia, India, Pakistan, South 
\frica and Eire are absorbing steadily 
growing quantities of British chemi 
cals, and the Scandinavian States and 
the Middle East also provide uscful 
uitlets. On the other hand, consid- 
crable difficulty is experienced by Brit- 
ish makers in supplying the types and 
grades of chemicals required in the 
Western hemisphere, and the price 
factor is said to be making itself felt 
igain in countries where currency con- 
siderations do not matter. In the im- 
port trade, efforts to obtain raw ma 
terials for chemical manufacture from 
soft currency countries have not been 
very successful, to judge from the 
latest official statistics. The bulk of 
imported chemicals still comes from 
North America and is likely to con- 
tinuc to do so. ; 


great deficiency in gasoline has been 
approved by the Central Assembly in 
a bill which gives the government the 
right to regulate the manufacture, dis- 
tribution and admixture. 

The measure is based on the thesis 
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IT PAYS IN MANY WAYS TO 
use Durametallic— the packing 
that is custom-built for your 
particular need. Dura- 
metallic packing provides 


better sealing, longer runs 





and less friction on your rods, 


shafts and stems. 


Write “Joday 


For File No. OMCE covering Dura- 
metallic and Dura Plastic Pack mgs. 


DURAMETALLIC 


KALAMAZOO 


DURA IESWAVAIAIC 












CORPORATION 


MICHIGAN 


MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 


ROTARY MECHANICAL SEALS and PACKING TOOLS 
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ROBINS HYDREX SCREENS LICK STREAM POLLUTION 


Cannery men, among others, have 
discovered that you can separate 
solids from liquids quickly and 
easily with Robins Hydrex Screens. 


In order to avoid stream pollution 
they simply hose peelings, rind and 
other waste down through floor 
troughs that lead to Robins Hydrex 
Screens. These proved vibrating 
screens then process the fluid, cre- 
ating a clear effluent and sending 
the solids to a disposal chute or belt. 


Of course, your job of separating 
solids and liquids may be different 
from this example. But you'll find 
you can do it better with Robins 


ROBINS CONVEYORS DIVISION 


PROBLEM FOR CANNERIES 


Hydrex Screens. You can use them to 

1. Save liquids from solids 

2. Save solids from liquids 

3. Remove fines from coarser 

materials 

Furthermore, Robins Hydrex Screens 
assure you of continuous operation. 
That’s because the high-speed vi- 
brations of these screens produce a 
self-cleaning, self-discharging action. 
You can get Robins Hydrex Screens 
in floor-mounted or suspended types, 
and in models to handle hot or cold 
materials, acid or alkaline. 
Why not investigate Hydrex Screens 
for your work? Write Robins today! 
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HY DREX 
SCREENS 


SEND TODAY for an analysis of your 
particular screening problem and 
details about how it can be solved 
with Robins Hydrex Screens. Address 
Robins Conveyors Division, 270 
Passaic Avenue, Passaic, New Jersey. 


HEWITT-ROBINS INCORPORATED 








Here’s a practical solution to 
many tough VENTING PROBLEMS 


Plant engineers in many industries 
are finding the answer to tough 
venting problems — and high vent- 
ing costs—in Transite Industrial 
Vent Pipe. 

The reason: this asbestos-cement 


product is highly resistant to many 
corrosive fumes, vapors, dusts and 





EASILY WORKED: Transite can be cut 
and drilled on the job. 


gases. Its ability to stand up under 
corrosive conditions cuts frequency 
of replacements, results in impor- 
tant economies in plant maintenance. 

In addition, Transite Industrial 
Vent Pipe has a smooth inner 
surface that assures minimum fric- 
tional resistance—means economi- 
cal operation. 


This pipe has many other practical 
advantages. Relatively light in 
weight, it is easily installed. It can 
be cut and drilled on the job. Rust- 
proof, it needs no painting whether 
used indoors or out. 


Transite Industrial Vent Pipe is 
made in a range of sizes up to 36” 
in diameter and is readily adaptable 
for use as vents, ducts and stacks. A 
full line of Transite fittings provides 
a venting system which is corrosion- 
resistant throughout. 





ADAPTABLE: A complete line of Trans- 
ite fittings meets a wide range of job 
requirements. 


For further information write 
Johns-Manville, Box 290, 
New York 16, New York. 
Simply ask for Data Sheet 
Series DS-336. 





PAOoDUCTS 


Johns-Manville 


TRANSITE "ver" 


PIPE 
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that mixture of gasoline with alcohol 
should be saneaaee. It sets the mix- 
ture at between 5 and 25 percent of 
alcohol by volume, leaving the deci- 
sion to the government as to when 
and where mixture is to be required. 

Origin of the law is a 1947 report by 
a special government panel which 
pointed out that although India cur- 
rently produces about 400,000 long 
tons of molasses as a sugar industry by- 
product more than 250,000 long tons 
are thrown away. When a sugar in- 
dustry expansion program now under 
way is completed total molasses pro- 
duction will reach 500,000 long tons. 

The panel recommended that 20 
new distilleries should be set up to aug 
ment the five existing alcohol units 
now producing about a million gallons 
annually compared with a capacity of 
about 2,500,000 gal. Each of the new 
units would have an annual capacity 
of a million gallons 

This would give a combined produc- 
tion of more than 20,000,000 gal. of 
alcohol which could be mixed with 
gasoline. Its importance to the coun- 
try is seen in the fact that a saving of 
an equivalent volume of gasoline 
which has a landed cost of roughly 
13c. per gal. could be effected. Cost 
of production of the alcohol is esti- 
mated at 12-14 c. per gal. But the 
domestic production would increase 
the country’s wealth. 

Alternately it would permit a loosen- 
ing of the extremely tight rationing of 
gasoline. Indian annual consumption 
of gasoline now is at the rate of about 
150,000,000 gal. (compared with 100,- 
000,000 gal. prewar) of which only 
some 10 percent is produced within 
the country. 

When the government begins im 
plementation of the new law it will 
mean big business for foreign equip- 
ment suppliers as well. Estimates are 
that each of the 20 proposed distiller- 
ies would cost $300,000 of which 
$100,000 would be in foreign equip- 
ment—total $2,000,000. 


Travancore Pigment Plant 
Under Construction 


TRAVANCORE TITANIUM PRopUCTS 
Lrp., organized last vear to produce 
titanium pigments from the South In 
dian state’s mineral sands, will not be 
in production before 1951. That is the 
verdict of the firm’s directors after re 
viewing the problems which have beset 
the company so far. 

Main problem has been the siting 
of the factorv. A location near Tr 
vandrum was chosen because of acces 
sibility to the deposits but water sup 
ply proved poor. Well-boring machin 
ery was ordered from North India 
but the civilian disturbances and th 


© JULY 1948 «© CHEMICAL ENGINEERING 




















CH 




















PUBLISHED MONTHLY FOR PROCESS INDUSTRIES EXECUTIVES AND OPERATING PERSONNEL 





NARROW CONVEYOR DRYER PROVES IDEAL FOR LOW meet your individual requirements. 
PRODUCTION, HIGH VALUE PRODUCTS 


The development of a Proctor 
continuous dryer with a 2’ wide 
conveyor has opened up an entirely 
new approach to the processing 
of many low production, high 
value products. 


OUTMODES BATCH DRYING 
FOR SOME PRODUCTS 


Until now, many products which 
seemed otherwise suited to continu- 
ous processing could not be handled 
in continuous systems because of 
output limitations. Often output re- 
quirements were far too low to make 
continuous operation feasible. Con- 
tinuous drying systems have always 
been geared to output in tons per 
hour—whereas these products are 
produced in pounds per hour. Con- 
sequently these products have 
always been handled in batch sys- 
tems and have been denied the ad- 
vantages of continuous operation. 
This narrow conveyor drying system 








now makes possible all of the ad- 
vantages of continuous con- 
veyor drying—for products of high 
value—but low production. This 
system which is patterned after the 
huge continuous systems designed 
by Proctor & Schwartz—incor- 
porates all of the advantages of the 
large machines from standpoint of 
quality control. Because of the 
rapid drying possible with preform- 
ing and continuous conveyor drying 
—it is possible to take advantage of 
high temperatures and to capitalize 
on flexibility of temperatures that 
can be obtained in continuous dry- 
ing. Certain features of design of 
these narrow conveyor dryers make 
possible the handling of heat sensi- 
tive and corrosive products without 
the danger of contamination. Re- 
search into the physical charac- 
teristics and output requirements 
of your individual products will 
reveal how well this new narrow 
conveyor continuous system will 
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SUITABLE FOR PILOT PLANT 


Another use to which some of these 
narrow conveyor systems have 
already been put is pilot plant op- 
eration for continuous processing. 
Representing an investment com- 
mensurate with pilot plant require- 
ments—this application makes it 
entirely possible for the operator to 
observe continuous drying in actual 
operation—at pilot plant scale 
of output. 


CAN BE COMBINED WITH ANY 
PREFORMING FEED 


Any Proctor preforming feeding de- 
vice can be engineered to dovetail 
with this low-output system—thus 
bringing all the advantages of pre- 
forming and continuous conveyor 
drying to the low-output product for 
the first time. 





Fin drum feed, tye = ny must be partially dried 


in order to hold a definite shape to be suited to 
conveyor drying—can be coupled easily with this 
small system. 






t- { 


| 


Rolling extruder feed—used widely with large con- 
tinuous systems—can be readily scaled to precede 
the narrow conveyor dryer. By means of this feed— 
product is formed into small extrusions and deposited 
on conveyor for dryin 





Granulator feed—for comparatively dry solids where- 
by product is formed, through a screen, into relatively 
uniform granules. Ideally suited to lumpy or granular 
materials as well as hard framed press cake. 
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Installations 











Equipment for smoke and fume control is not 





complete without permanent records of wind- 
speed and direction. Write us about Aerovane.* 
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India and Pakistan Sign 
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snarled railways delayed delivery for 
six months. In addition shortages of 
construction materials have seriously 
handicapped progress. 

British Titan Products Ltd. is the 
parent concern of the Travancore 
company’s managing agency and is 
supplying technical assistance in de- 
velopment of the works. 





Trade Agreement 


CHEMICAL raw materials play an im- 
portant part in a trade agreement re- 
cently negotiated between the Domin- 
ions of India and Pakistan. The agree- 
ment is not a formal trade treaty, but 
instead sets up volumes of certain com- 
modities which shall be handled be- 
tween the two countries by private 
channels during the next 12 months. 

India is to get from Pakistan 78,000 
long tons of rock salt annually, 5,000 
long tons of potassium nitrate, 5,000 
long tons of soda ash. Among the 
items she is to give Pakistan are 160,- 
000 long tons of coal a month, 7,500 


long tons of paper and 20,000 long 


tons of iron and steel. 


Barium Chloride Process 
Developed in Bombay 


A process for barium chloride pro- 
duction has been developed at Bom- 
bay University’s Department of Chem- 
ical Techonology. The method in- 
volves roasting barytes with wood 
charcoal, powdering the mass and 
heating the pulverized material with 
46-47 percent magensium chloride 
solution while stirring. The process 
yields low cost barium chloride which 
is suitable for removal of sulphate im- 
purities in brine. Sulphur is ob- 
tained as a byproduct. Commercial 
possibilities are being investigated on 
a pilot plant scale. 


India May Build Another 
Alkali Plant 


Possipitities of establishing a salt- 
caustic soda-soda ash industry in 
Mandi state in the northern Punjab 
are under examination. The project is 


| especially important since the splitting 


off of Pakistan from India gave the 
new dominion in the immense salt de- 
posits at Khewra and cut northern 
_— off from this main source of sup- 
Ply: 
The Mandi state deposits, according 
to preliminary surveys, run for about 
40 miles and are up to a quarter-mile 
wide and 100 ft. thick. Purity is only 
about 75-80 percent due to such in- 
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How You Can 


CUT YOUR PROCESS COSTS 





with (anpenter STAINLESS TUBING ..- 


Your equipment costs less because this Stainless 
Tubing gives you immediate savings of 15% to 40%. 


You get full corrosion resistance for your specific 
jobs. This Stainless Tubing gives you uniform wall 
thickness that permits the use of lighter gauges. 
You save dollars when you specify Carpenter 
Stainless Tubing. 





























For proof that process costs can be cut today, get 
in touch with us, just as the manufacturer of this 
heat exchanger did. 









- 
=) High speed heat transfer and cooling, easy cleaning 
¢q between runs and freedom from failures that cause 
wasteful down-time are reasons why Carpenter 
Stainless Tubing is used for this unit—3” O.D. 
x 16 gauge on the outside, 14%” x 16 gauge for 
inside tubes. 


start with f 


FLATTENING TEST protects you against the possibility of O.D. defects. 
Specimen is flattened between parallel plates until dis- 
tance between plates is 3 times the tube’s wall thickness. 
Any sign of cracking or flaws is cause for rejection. 


TRANSVERSE BEND is used to double-check the I.D. structure of Carpenter 
Stainless Tubing. Sample is slit longitudinally and then 
bent as in the flattening test, but in the opposite direction. 





These tests, made at several stages of manufacture, prove 
quality of the entire tube section and are made on every 


THE CARPENTER STEEL COMPANY lot of full finished Carpenter Stainless Tubing before it 
Alloy Tube Division + 105 Springfield Road, Union, N. J. is released for shipment. 





USEFUL SLIDE CHART gives you information that has 
never before been available in such easy-to-use form. 


STAINLESS TU BING Data on Physical Properties, Velocity Constants, Mass 
Velocity Constants, etc. A note on your company letter- 
| 





head will bring your Slide Chart to you. 


“MORE THAN CORROSION RESISTANCE” 
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How to 
“squeeze 
two quarts 

of water 
from 5 pounds 
of Silica Gel 


- 


Silica Gel, a cracking catalyst for high octane gasoline, is almost 














90% water by weight!* Refiners found the 
dehydrating methods they were using were 
far too expensive and slow. So they dumped 
their drying problem into Hersey's lap. 
Months of careful analysis and testing in the 
laboratory bore fruit and the first of many 
Hersey Silica Gel Dryers was born. Working 
in two stages, these dryers first bring the free 
water content (wet basis) from 80.3% down 
to 50%. In the second stage, drying is com- 
pleted as the total volatile is reduced to 3%. 
Result: Faster, more efficient drying, nearly 


80% cheaper than the old method .. . greater 





ha i fuel economy . . . lower initial equipment cost. | 
Ns For a successful solution to your drying | 
problem. call on Hersey. No obligation for a 
consultation—write or wire today. | 





*As it comes from the filter press. 


soluble matter as quartzite, sandstone 
and lime, and a heavy overburden of 
limestone and traprock covers the 
body. 

The deposits are within a few miles 
of the 48,000 kw. Jogindernagar hydro- 
electric station and water is available 
to permit hydraulic mining via the 
brine method. 

Surveys indicate a 100-ton a day salt 
plant could produce at a cost of about 
$11 a long ton, a 100-ton a day soda 
ash plant at about $20 a long ton, and 
a 10-ton a day caustic soda plant at 
about $45 a long ton. 


Seaweed Fabric Displayed 
At Edinburgh 


Srrips of greenish fabric, made from 
seaweed, were only one of many de- 
rivatives on display at the first exhibi- 
tion of the Scottish Seaweed Research 
Association opened here recently. 

Sir Stephen Bilsland, chairman of 
the Scottish Council (Development 
and Industry), opening the exhibition, 
said that besides the fabric, seaweed 
could be turned into plastics, transpar- 
ent paper, cosmetics, films, ice-cream, 
salad creams, custard, jams, sauces, 
jellies, sugar substitute (for diabetics), 
baby foods, printing and marking inks, 
animal and poultry foods and fertiliz- 


ers. 











VY 8 $eeeee S£VECers 
$O. B8OSTON, MASS. 





The Exgelhand 


CO, Analyzer 














For checking CO, and flue 
gas temperature, the ENGEL- 
HARD FLUALIZER combines 
a thermocouple with a thermal 
conductivity cell, in a rugged. 
portable unit. Complete with 
aspirator bulb, a dryer, hose 
and all accessories. Weight 
only 8 lbs. 


Write for Bulletin 700 


Charles Engelhard Inc. 











900 Passaic Ave. East, Newark, N. J. 
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To help meet the needs of industry, 
Shell Chemical has recently placed 
“on-stream” at Houston, Texas, 
its third MEK plant. With this 
phase of its postwar expansion 
completed, one more important 
step has been taken toward pro- 
viding industry with adequate 
supplies of high quality organic 
chemical products. 

MEK has been found to be out- 
standing as an active solvent for 
nitrocellulose lacquers, as well as 
for fabric and surface coatings 
based on the various viny] resins. 
It is also successfully used in the 
manufacture of adhesives and 
cements which utilize Buna-N and 
neoprene rubber. 

Other important products in 
which MEK finds application are 
can coatings, paint and varnish 
removers, rubber chemicals and 
printing inks. 





A letterhead request to 


any of the Shell Chem ical offices listed Aesene the wate ctleet Ghelt Gaaiedl quae 
below will bring you technical are Methyl Isobuty! Ketone, Methyl! Isobuty! 
literature and a sample. Carbinol and Tertiary Buty! Alcohol 


SHELL CHEMICAL CORPORATION 


100 Bush Street, San Francisco 6 « 500 Fifth Avenue, New York 18 
Los Angeles « Houston « St. Louis » Chicago * Cleveland + Boston « Detroit 











MAKE ANAVOROUS Hbl? 


ne = F : . 
2 ms FOR YEARS: Whip corrosion with 













axinc TEETH = KARATE” Impervious 
Graphite Equipment! 


F YOU manufacture anhydrous 

HCI for use in the production 
of plastics, alkyl chlorides, syn- 
thetic rubber, or other materials, 
you can eliminate corrosion per- 
manently by using ““Karbate” 
Impervious Graphite corrosion- 
resistant equipment. The entire 
system can be assembled of stand- 
ard “Karbate” units, including 
acid absorbers, cascade coolers, 
towers, heat exchangers, pipe, 
valves, condensers, pumps, tanks, 
and fittings. This equipment has 
the following advantages: 


KARBATE STRIPPING 





TOWER 1. Chemically inert to all concentra- 
tions of HCI 
2. Very high heat-transfer rate 
3. Lightweight with adequate strength 
Tae 4. Immune to thermal shock 
REBOILER 
5. Resistant to mechanical shock 
——_—_ > > 
& entint Ge g, Easy to machine and install 


sheet of one sys- 
tem for producing 


anhydrous HCI For more details on the use of 


~~ aaeek ARBATE CENTRIFUGAL PUMPS “Karbate” Impervious Graphite in 
conteining inert producing anhydrous HCl, write to 
goses. Fic dines “Kishin by ts bentdered toad adark ot tes Carbon Company, Inc., 
NATIONAL CARBON COMPANY, INC. ge Se. 
Unit of Union Carbide and Carbon Corporation 
UCC) These products sold in Canada 
30 EAST 42nd STREET, NEW VORK 17, HY. by Canadian National Carbon 


New York, Pittsburgh, San Francisco 
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THE CORROSION FORUM 


Edmond ©. Feller, ASSISTANT EDITOR 





Sulphuric Acid 


versus 


Construction Materials 


Part III of a symposium in which typical 
materials of construction are evaluated 
for services involving sulphuric acid. 


HIGH-SILICON IRONS 


WALTER A. LUCE 


The Duriron Co. 
Dayton, Ohio 


IGH-SILICON iron has been used 
for many years in applications 
involving sulphuric acid. This alloy 
exhibits excellent resistance to all con- 
centrations of the pure acid up to 
and including boiling temperatures. 
Duriron is a high-silicon iron with 
a nominal chemical composition of 
14.5 percent Si, 0.75 Mn, and 0.90 
C max. It is available in the cast form 
only and any required machining us- 
ually is done by grinding. A limita- 
tion of the high-silicon irons is their 
usceptibility to thermal or mechani- 
| shock. However, if reasonable care 
exercised by maintenance men, long 
life can be expected; many applications 
ving rigorous thermal conditions 
can attest this fact. A variety of equip- 
ment is made with Duriron, such 
pumps, valves, heat exchangers, heat- 
ers, jets, fans, ejectors, kettles, nozzles, 
pipes and tower sections. 
~ pplications in the chamber process 
ire numerous, and involve pumps on 
Glover and Guy-Lussac towers, Glover 
tower outlets, valves of various types, 
1} and numerous other parts 
ughout the plant. Although lead 
upment is used in this 


—— 


extensively 





High-silicon iron pump with 21 yr. continuous service cir- 


culating 35 


process, high temperatures call for 
Duriron. Only a limited amount of 
Duriron is used in the contact process 
where sulphuric acid concentrations of 
66 deg. Be. at relatively lower tempera- 
tures favor the use of iron or steel. 

Fertilizer plants are also extensive 
users of Duriron equipment. Many 
of these plants manufacture their own 
sulphuric acid by the chamber process, 
hence have Duriron requirements as 
noted above. Sulphuric acid used in 
the manufacture of fertilizer is usually 
diluted from 60 or 66 deg. Be. to 50 
Be. where temperatures often reach 
250-300 deg. F. Duriron pumps and 
valves are used to handle this hot acid 
prior to mixing with desired chemicals. 
When the fertilizer plants do not 
manufacture their own acid, Duriron 
pumps and valves are extensively used 
in pumping the acid from tank cars to 
the plant prior to dilution. 

lhe concentration of sulphuric acid 
also involves much equipment made 
from high-silicon iron. Duriron sleeves, 
tubes, and Y-valves are used in the 
Mantius type concentrator; while 
pipes, fittings and tank outlets are 
used in the Chemico type concen- 
trators. Duriron tubes and liners are 
used in the falling film type concen- 
trators. Pumps and valves of Duriron 
also are used before and after these 
concentrators to circulate the acid. 
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{0 percent H,<°0, 


through SO, cooling towers. 


Additional typical applications are: 

(1) Duriron has given long, satisfac- 
tory service in the manufacture of 
alum which involves digesting bauxite 
ore with sulphuric acid. Pumps and 
valves handling 34 percent sulphuric 
acid at a temperature somewhat over 
200 deg. F. have now been in service 
over four years and are still giving 
excellent service. Duriron pumps are 
almost standard for paper mills hand- 
ling alum solutions containing free 
sulphuric acid and for straight sul- 
phuric acid. (2) Over five years ser- 
vice is being given. by Duriron pumps 
and valves for handling an extremely 
corrosive slurry consisting of sand, 
beryllium sulphate and sulphuric acid 
near the boiling point. This solution 
is difficult to handle because of abra- 
sion and the high temperature. Man- 
ganese ore is similarly digested to give 
another erosive slurry containing man- 
ganese sulphate, sand, and sulphuric 
acid at a high temperature. (3) Very 
satisfactory results are obtained using 
Duriron equipment in steel mills. The 
solutions may vary in concentration 
from 6-10 percent at 180 deg. F. i 
batch picklers and from 25-30 percent 
at 220-230 deg. F. in continuous pick- 
levs. Duriron pumps and valves are 
also being used to circulate sulphuric 
acid countercurrent to the strip in 
semi-continuous strip picklers. (4) 
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Uniformly Better Results 
in Heat Treating... 


@ Using the NIAGARA AERO HEAT EXCHANGER to cool 
quenching bath solutions returns the cost of the equipment 
quickly and gives a bonus in fewer troubles for the heat treat- 
ing superintendent. 

Controlling the temperature of the quench means a uniform 
product...fewer rejections. Ample cooling capacity independ- 
ent of water supply eliminates shut-downs because of hot oil. 
The heat is transferred from the oil to air by the evaporation 
of a water spray. Only the water evaporated is used and 95% 
of the water cost is saved. 

In hundreds of installations, quenching both small parts and 
large shapes, production has increased at lower cost. Units 
operate reliably for years without maintenance troubles in 
plants that run 24 hours per day. 

Niagara Aero Heat Exchangers also give extra value in cool- 
ing jacket water for process equipment or engines, hydraulic 
equipment, electronic sets, controlled atmosphere processes, 
and many other applications. 


Write for Bulletin No. 96-CM 


NIAGARA BLOWER COMPANY 


Over 30 Years Service in Industrial Air Engineering 
405 Lexington Ave. New York 17, N. Y. 


District Engineers in Principal Cities 








Duriron heat exchangers, flanged pipe 
and fittings are used in many installa- 
tions which require 70-77 percent 
sulphuric acid to be cooled from a 
maximum temperature of 350 deg. F. 
to approximately 100 deg. F. Dur- 
iron pumps and valves are also used to 
handle all concentrations of sulphuric 
acid in the manufacture of storage 
batteries in the automotive trade. (5) 
Installations such as those cited above 
have been made in brass mills, by 
product coke works, synthetic rubber 
plants, leather companies and many 
additional chemical companies using 


sulphuric acid. The accompanying 
photograph is illustrative of a typical 
Duriron installation of this type. ' 


Relatively few contaminants serious- 
ly alter the excellent corrosion resist- 
ance of the high-silicon irons to sul 
phuric acid. Generally if Duriron will 
resist these foreign constituents in the 
pure form, it will resist them in sul - 
phuric acid mixtures. Notable corro 
sives which attack Duriron are fluorine 
hvdrofluoric acid, other flurorides, sul 
phurous acid and a few others. 

Durichlor is a special high-silicon 
iron containing an additional 3 pei 
cent Mo which imparts additional 
resistance to hydrochloric acid, chlo 
rine, and most chlorides. No advan 
tage is obtained in sulphuric acid ser 
vice by using Durichlor, except when 
the above constituents are present a 
ontaminants. 





SILICONES 


J. A. McHARD 
Dow Corning Corp 
Midland, Mich 


yPicaLt samples of several com 
joer wailable silicone prod 
ucts were tested according to A.S.T.M 
LD 543-43 to determine their resistance 
to 10 percent, 30 percent, and con 
centrated sulphuric acid at room tem 
perature and at 100 deg. C. Changes 
in viscosity were taken as a measure of 
the resistance of silicone fluids to vari 
ous concentrations of sulphuric acid. 
On the basis of these laboratory tests it 
appears that silicone products, with the 
exception of certain silicone rubbet 
stocks, have good resistance to dilute 
sulphuric acid at room temperature 
ind at 100 deg. C., and poor resistance 
to concentrated sulphuric acid. A 
more detailed report on the effects of 
sulphuric acid on various silicone prod 
ucts is given in the following par 
graphs. 

Silicone Fluids—Data on the 
havior of five different types of si 
cone fluids after seven days of exp 
sure to 10 percent, 30 percent a1 
concentrated sulphuric acid at ro 
temperature and at 100 deg. C 
given in Table | All of the vari 
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For your free copy of this new bulletin, just fill 
out the coupon and drop it in the mail. 


THE DURIRON CO., INC., DAYTON 1, OHIO 
Please send me, without obligation, a copy of your 
new General Catalog J. 


Nome 





Title 





Compony 





Address_ 





City 





CHEMICAL ENGINEERING ¢ JULY 1948 


Here is a new, 8-page general 
catalog issued by the largest 
organization in the world de- 
voted exclusively to the produc- 
tion of corrosion-resssting alloys 


This catalog: and equipment. 


1. Describes Durco corrosion-resisting alloys — Duriron, 
Durichlor, Durimet, Chlorimet, and Durco D-10, stating 
composition, physical and mechanical characteristics, and 
names the corrosives for which each alloy is recommended. 


2. Describes Durco equipment made of above alloys, as well 
as of Monel, Pure Nickel, Inconel, Ni-Resist and Nickel 
Cast Iron. 


3. States features of each type of equipment, also sizes, 
capacities and the alloys in which it is available. 


THE DURIRON CO., INC., DAYTON 1, OHIO 
Branch Offices in Principal Cities 


DURCO Adv. 53-GM 
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FLOCK 


—from cellulose 
sheet pulp on a 
continuous basis 








































That's the job this Sprout-Waldron Flock- 
ing Cutter with built-in compression feed 
rolls is equipped to do. 

Similar S-W Equipment is successfully 
producing FLOCK from nylon, felt, leather, 
hair and fur. Whether your Flocking 
needs demand a single unit or a complete 
system, you can depend upon Sprout- 
Waldron for an experienced recommenda- 
tion. 

This is just another example of ADAP- 
TIONEERING AT WORK—providing im- 
proved operating techniques through bet- 
ter equipment—engineered for a specific 
job. 





if you reduce, mix, sep- 
Ps arate, or handle moterial 
in bulk, consult Sprout, 
Waldron G Co., Muncy, 
Pa. 


i. Ce &. 


Fiber stock cut to very 
short segments as re- 






quired for plastic rein- 





forcing filler, etc. 






STRUT QMAMAYK 
RON Guas 


Unga 





Table I—Resistance of Silicone Fluids 
to Sulphuric Acid 


Acid. Cone., Viscosity Evalu- 
Fluid Temp. Increase, % ation* 
DC 200 19%, room 2.4 Good 
30%, room 1.6 Good 

Cone., room Gelled Poor 

10%. 100°C 3.4 Good 

% wor 7.0 Good 

Conc., 100°C Gelled Poor 

DC 500 10%, room 3.6 Good 
30%, room 1.9 Good 

Cone. , room Gelled Poor 

10 100°C «000 Good 

30%, 100°C 8=—2.0 Good 

Conc., 100°C Gelled Poor 

DC 550 10%, room —13.9 Fair 

30%, room 14.0 Fair 

Cone. reom Decomposed Poor 

10%, 109° C —10.5 Fair 

30%. 100° C 19 Poor 

Conc., 100°C Decomposed Poor 

DC 701 10%. room 2.9 ood 
30%, room 1.9 Good 

Conc., room Decomposed Poor 

10%, 100° C 3.8 300d 

30%. 100° C 3.8 Good 

Cone., 100°C Decomposed Poor 

DC 703 10%, room -7.8 Good 
30%, room —7.5 x00d 

Conce., room Decomposed Poor 

10%, 100° C —7.1 Good 

30%. 100°C 87.1 Good 


Cone., 100°C Decomposed Poor 


* Ratings are based on observation of 
the test sample as well as on measurable 
changes in viscosity. 


types of silicone fluids tested, with the 
exception of DC 550, showed little 
change in viscosity and are rated as 
stable to 10 percent and 30 percent 
acid at room temperature and 100 
deg. C. The De 550 type fluid 
showed larger change in viscosity but 
still remained fluid and usable after 
exposure to dilute sulphuric acid. All 
of the silicone fluids tested were either 
gelled or decomposed by concentrated 
acid. 

Silicone Greases—Two silicone lu- 
bricants, DC Valve Seals A and B, 
are designed for use in pressure lubri- 
cated valves and flow meter bearings 
where chemical resistance is most im- 
portant. Laboratory tests and field 
experience indicate that both are 
serviceable lubricants in valves hand- 
ling 10 and 30 percent sulphuric acid. 
Successful use of DC Valve Seal A in 
valves handling 98 percent sulphuric 
acid at room temperature has been re- 
ported by a large chemical plant. 

Silicone Resins—Typical samples of 


Table I1l—Resistance of Silicone Resins 
to Sulphuric Acid 


Acid Conc., Wt. In- Evalu- 


Resin Temp. crease, % tion* 

DC 993 10%, room 0.00 Good 
30%, room 0.00 Good 

Conce., room Softened Poor 

10%. 100° C 0.00 Good 

39%. 100° C 0.00 Good 

Conc., 100° C —- Poor 

DC 996 10%. room 0.00 Good 
30%, room 0.00 Good 

Conc., room Embrittled Poor 

10%, 100° C 0.01 Good 

30%, 100° C 0.01 Good 

Cone., 100° C — Poor 

DC 2103 10%, room 0.00 Good 
laminated 30%, room 0.00 Good 
glass cloth Conc., room 17.18 Fair 
10%, 100° C 0.00 Good 

30%, 100° C 0.00 Good 

Conc., 100°C 20.40 Poor 


* Ratings are based on observation of 
the test sample as well as on changes in 
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An important factor inthe life of tubing handling various 
types of circulating water in petroleum refining, petro-chemical 
and chemical production is the protective film formed on the 
water side. 

The corrosion rates of various metals and alloys are due 
largely to the character of the corrosion films formed and the 
speed with which they are re-established if damaged. Because 
the most highly protective films are often thin and invisible, 
their presence and importance is not generally recognized. 


Tube bundles for oil 
coolers. Courtesy Allis- 
Chalmers Manufacturing Co. 


Effect of Temperature and Water Composition — Temperature 
affects the reactions associated with film formation, and may 
affect water composition by increasing bacterial activity. In- 
creased bacterial activity helps develop such gases as methane, 
ammonia, carbon dioxide and hydrogen sulphide in the water, 
which may injure some protective films and strengthen others. 
In some cases new tubing installed during the winter has given 
longer service than tubing installed during the summer because 
a more protective film has had an opportunity to form at the 
lower temperature. 

Film formation varies with the type of water. Copper in 
Lake Erie water developed a thin, varnish-like protective film. 
On the other hand, copper exposed to water from certain wells 
and streams (in contact with calcium-rich mineral deposits) 
became covered with white to grayish-white or reddish-colored 
calcium carbonate scale, highly protective to copper. 

Copper exposed to sea water develops a green-colored film 
bonded to a red-colored film attached to the copper. If the sea 
water contains a trace (0.5 or more parts per million) of hydro- 
gen sulphide resulting from decomposition of organic matter, 
a marked increase in film thickness and in corrosion rate 
results. Copper galvanically coupled with a less noble metal 
such as iron, steel, aluminum, magnesium, zinc, etc., under 
certain conditions will form highly protective calcium-mag- 
nesium carbonate scales, often objectionable because of low 
heat transfer properties. 
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Importance of Protective Film 





CONDENSER AND HEAT EXCHANGER TUBING 







Preserving Protective Film—The protective film can be in- 
jured through abrasion from the sharp edges of sand, cinders, 
shells and other debris. Intake pipes should be kept clean and 
screens used to prevent the entrance of foreign matter. Tubes 
can be kept clean by rubber plugs, bristle brushes, high pressure 
water or air. Since scratches, dents and surfaces under 
porous deposits are among the points susceptible to attack it 
is desirable to maintain clean, smooth, undamaged metal 
surfaces. Chlorination and other procedures may be used to 
combat deposits of marine growth and slime. 

Since the protective film may also be penetrated by imping- 
ing streams of water with or without air bubbles, turbulence 
should be reduced wherever possible and all connections 
checked to be sure that air is not entering the system. 


Choosing the Correct Alloy — Alloy composition plays an 
important part in the formation of protective film. For ex- 
ample, the protective film formed on Aluminum Brass is 
repaired more readily than that formed on Admiralty. Tests 
conducted in various locations show how widely corrosion 
rates vary with the type of alloy, water composition and 
operating conditions. While no consistent rule can be laid 
down to correlate formation of protective film with corrosion 
rate, certain trends have been detected. For example, as the 
film thickness increases (in various waters) on Copper, Ad- 
miralty and Duronze IV (aluminum bronze), the trend is 
toward higher corrosion rates. When thin, protective films are 
present (less than 200 milligrams per square decimeter), low 
corrosion rates are encountered. 

Since the average field or service corrosion test requires a 
period of from one to five years, it is advisable to anticipate 
tube requirements. Bridgeport’s Corrosion Laboratory will be 
glad to co-operate with you in furnishing samples and con- 
ducting tests under actual operating conditions to aid in se- 
lection of the most suitable tubing alloy. Contact the nearest 
Bridgeport office. 

The outstanding characteristics of the various condenser 
and heat exchanger tube alloys are described in Bridgeport’s 
120-page Condenser Tube Manual, which also contains 
suggestions for increasing tube life; corrosion data; methods 
of installing; specifications; etc. Write for your copy. 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. . Established 1865 


Mills at Bridgeport, Connecticut, and Indianapolis, Indiana 
In Canacda—Noranda Copper and Brass Limited, Montreal 











* The low cost 


pump for 
developing 
+ a MaxtI- 

* mum water 


; supply from 


, small dia- 
mae + meter wells 
rn a 


INDUSTRIAL * 





COMMERCIAL 
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’ . . 
AGRICULTURAL * 
SERVICE e 
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Here is one of the e 
most simple and most . 
positive of all deep 
well water pumping 
systems. In the Hi- 
Lift, Peerless utilizes °* 
an ingenious pumping e 

element to literally , 
squeeze water upward 
Its pumping element 
consists simply of a 
hard chrome helically °¢ 
contoured rotor re- e 
volving in a similarly 


>. 
contoured rubber 
. That’e ; FULLY PATENTED 
tator. That’s all there oy &. anna & 
is to this positive *° PEERLESS PATS. 


CAPACITIES: 
600 to 3300 
Gallons per Hour 
from well depths 
to 600 feet 






Peerless method of 
water lifting. It’s the 
most forward step in 

pumping developed 

in the last 10 years. 


Hi-Lift’s pumping element is water lubricated, oper 
ates at half the usual pump speed; resists sand cutting 
abrasion and corrosion. When used with pressure 
tank, extremely high pressure may be developed 
without change or adjustment. These and many other 
Hi-Lift features are sure to make big savings in your 
water supply costs 


Peerless Bulletin B-142 fully describes and illustrates 
the many advantages of the Hi-Lift Pump. Write for 
copy today! 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORP. 
LOS ANGELES 31, CALIF.; INDIANAPOLIS, IND. 
District Offices: New York 5, 37 Wall Street; Chicago 40, 
4554 No. Broadway ; Atlanta Office: Rutiand Bidg., Decatur, 
Ge.; Dalles 1, Texas; Fresno, Calif.; Los Angeles 31, Calif. 
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Table I1l—Resistance of Silastic to Sulphuric Acid 


-——_——Hardness!——_——. ————Elasticity* 


Wt. In- Before 
crease, Expo- 


insulating resins, 
and samples of the 


thermosetting silicone resin, DC 2103 
5 


were exposed to dilute 
rated sulphuric acid at room temper- 
100 deg 
ot disc ‘ 


. disc . 


itures and 
the weight 


250 deg ( 


it 





q 


fl 


and concen 


Changes in 


993 cured at 
> 996 curcd at 


Pr ocessing Equipment fo ver 


After After 
Expo- Recondi- Expo- Expo- Recondi- Evalu- 


Before After After 


% sure sure tioning’ sure sure tioning’ tion 
—7 .6 52 25 42 53 38 24 Poor 
15.5 52 s 28 53 50 35 Poor 
Disintegrated —_ — - Poor 

12.4 50 24 44 2 59 37 Fair 
21.4 50 12 46 2 38 17 Poor 
2 l 5 50 27 32 42 58 q 5 P OT 
— Disintegrated — - o— : Poor 
6.3 49 26 50 47 40 26 lair 
63 .5 49 14 35 47 32 41 Poor 
6.5 49 9 14 47 35 40 Poor 
—- Disintegrated - —_ — Poor 
6.0 58 20 51 29 a3 40 lair 
17.7 a4 4 35 29 40 18 Poor 
32.1 7 15 29 36 35 Poor 
-— rE mbrittled - - Poor 
22.2 57 4 44 2 47 35 Poor 
-—30 .9 57 40 2 41 30 Poor 
. Embrittled - - Poor 
21.7 74 sS 63 22 27 6 Poor 
25.1 74 4 56 22 26 5 Poo 
Disintegrated 7 — Poor 
0.0 80 74 76 21 37 35 Good 
0.2 80 72 76 21 38 40 Good 
1.4 80 75 75 21 47 34 Good 
0.3 75 78 21 15 2 Good 
Disintegrated - - - - Poor 
1.2 81 8&3 80 11 26 17 Good 
0.1 81 76 80 11 23 17 Good 
1.4 8! &3 2 11 36 14 Good 
1.0 81 69 78 1] 2) 14 (,00d 
Disintegrated - Poor 

re elasticity. * After 7 days in air at room t iD 


150 deg. C. and typical DC 2103 
glass cloth laminates are given in 
Table II. All of these resins showed 
excellent resistance to dilute sulphuric 
acid at room temperature and at 100 
deg. C. Concentrated acid caused 
swelling and other evidences of de- 
terioration in all of the test samples 


















The Eppenbach HOMO. 
MIXER is built on an en- 
tirely new principle. Where- 
as ordinary mixers create a 
vortex on the surface thus 
pulling in air, the HOMO- 
MIXER draws only from 
the bottom of the tank. 


HOMO-MIXERS are avail- 
able in a wide range of sizes 
appropriate for laboratories 
and production plants. Write 
M4 for comiplete details. Ask for 
a copy of Catalog No. 402 


EPPENBACH, Inc. 
45-10 Vernon Bivd. 


Long Island City 1, N. Y. 


EPPENBACH .. 
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TROY-ENGBERG 
@) sTEAM ENGINE 
7, 






PRODUCTION AT 
LOWER COST 


BY MEANS OF 
POWER at LOWER COST y 


Would you like to drive that pump or compressor — 
blower, fan or cooker...for practically nothing an 
year or two? 
















There is a strong probability that you can do so if you use 
a Troy-Engberg Steam Engine. This drive, widely used in 
the process industry, is operating in many, many plants 
at practically no cost after paying for itself completely in 
a short time. The power is By-Product power, a by-product 
of the steam being used for heating or processing. 


If you have need for the following combination in your 
plant—processing or heating steam and equipment that re- 
quires a drive—you probably have a perfect setting for a 
Troy-Engberg Steam Engine. 


TROY ENGINE & MACHINE COMPANY 
Established 1870 


1300 Railroad Avenue ¢ Troy, Pennsylvania 

















except for the DC 2103 bonded glass 
lamination, which showed fair resist- 
ance to concentrated acid at roon 
temperature. 

Silicone Rubber—Data on the ef 
fects of dilute and concentrated sul 
phuric acid at room temperature anc 
at 100 deg. C. on typical samples of 
various Silastic stocks are given in Ta 
ble III. The two stocks, Silastics 18° 
and 181, which were compounde: 
to give maximum chemical resistanc: 
| and minimum compression set in gas 

keting applications showed good 1 
| sistance to 10 and 30 percent acid at 
| room temperature and at 100 deg. C 
| Other Silastic stocks showed fair te 
| poor resistance to dilute acid. All of 
the Silastic stocks were either dis 
solved or embrittled by concentrated 
acid. 





TANTALUM 


LEONARD R. SCRIBNER 
Fansteel Metallurgical Corp., 
North Chicago, Il. 


LTHOUGH laboratory tests indicate 
that tantalum is attacked by con- 
centrated sulphuric acid at high tem- 
peratures, practical experience shows 
that tantalum equipment can be used 
safely with sulphuric acid under a 
wide variety of conditions without loss 
or damage due to corrosion. 

One of the first commercial uses 
of tantalum was in the Balkite recti- 
her cell for charging storage batteries, 
where the tantalum electrode is im- 
mersed in a sulphuric acid electrolyte 
containing iron and cobalt salts. These 
|rectifiers have been manufactured 
'since 1922, and there has never been 
a reported case of failure due to corro- 
| sion of the tantalum electrode. 

Tantalum spinnerets have been 
used for more than 20 years in viscose 
| Tayon processes, and tantalum heaters 
| for sulphuric acid spin baths have 
been in operation for long periods with 
no reported failures. 

A tantalum heater was installed in 
1938 to boil a mixture of sulphuric 
| acid, sodium chloride and methanol; 
| it operated without corrosion for sev 
eral years until the process becam 
obsolete. 

Tantalum bavonet heaters have 


Corrosion of Tantalum by Sulphuric Acid 


Temperature, Duration Corrosion Rate 


Deg. of Test Mils Per Yr 
Concentrated H:S80, 
66-79 135 days 0.00 
297 90 days 0.00346 
347 30 days 0.123 
392 6 hr. 1.53 
482 3 hr. 28.8 
572 344 
Cone. H3:SO,containing K2CryO7(cleaning solution 
66-79 135 days 0.00 
90 days 0.00346 
Fuming H,S0, containing 15 pereent SO:: 
73 : dave 0.277 
158 hr. 2 
266 : hr. 3,950 
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1600 pounds of synthetic resin 
are melted down to 375 gal- 
lons of varnish in these stain- 
less steel kettles. Some have 
been used for as long as seven 
years, yet none has required 
any mechanical maintenance. 
Secondary benefits are: in- 
creased capacity over the 
material formerly used, due 
to stainless steel’s high struc- 
tural strength ... lack of 
tendency to discolor... and, 
ease of cleaning. 
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Enthusiastic comments by actual users are 
convincing evidence of the substantial sav- 
ings in replacement costs which follow the 
installation of ENDURO Stainless Steel 
equipment. 

Because ENDURO belongs to the alloy steel 
family — toughest of metals —it resists all 
forms of rough use and abuse... provides 
hard, long-wearing surfaces. And, because 
those surfaces are unsurpassed in their resist- 
ance to rust, corrosion and heat, ENDURO 
greatly outlasts ordinary materials... is 
ideal for all types of processing equipment. 








“STAINLESS STEEL cuts 
our replacement costs...” 
—tay varnish plant executives 



















Add the facts that stainless steel is easy to 


clean and keep clean . . . never requires re- 
finishing .. . retains its high structural 
strength at elevated temperatures . . . and 
it’s easy to see why more and more proc- 
essors in the chemical, pharmaceutical and 
food fields are specifying ENDURO on 
new equipment orders. For complete details, 
see your fabricator, or write to: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


é "STAINLESS STEEL 


Po" 
_—_—_— 


RESISTANT TO RUST AND CORROSION e RESISTANT TO HEAT e HIGH IN STRENGTH e¢ EASY TO FABRICATE 
EASY TO CLEAN e FREE FROM CONTAMINATION e EYE APPEALING ¢ LONG LASTING e LOW ULTIMATE COST 


REPUBLIC 








STEEL 
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Close-coupled 


or 


pedestal-mounted 


meets your acid test 





—a corrosion-resistant pump sold as a 


standard model 


You don’t have to pay extra for spe- 
cial production to get a corrosion- 
resistant pump. Ampco’s aluminum 
bronze centrifugal pump is a standard 
model — at standard-model prices. 


With this new pump, you can cut 
the cost of original equipment, reduce 
replacement frequency, and be sure of 
efficient handling of your corrosive 
and erosive thin liquids. Its corrosion- 
resistance prevents Contamination 
All passages are designed for smooth, 
quiet flow. Grades of aluminum 
bronze are varied to give maximum 


without a price premium 


efhiciency at each point. Operation in 
a 500° F ambient does not change its 
physical properties. It is the only 
bronze pump that can be welded or 
overlaid—Ampco-Trode 10 electrode 
matches the base metal perfectly. 


Actual performance records prove 
the value of this pump in breweries, 
and in petroleum, chemical, and food 
processing industries. See your nearby 
Ampco engineer for full details. All 
sizes are available either pedestal- 
mounted, or close-coupled to a face- 


type motor. Write for bulletins. 


Ampco Metal, Inc. 


Dept. CM-7 « 


Non-sporking 
safety tools 


Fabricated 
assemblies 


Castings 










Milwaukee 4, Wisconsin 


Specialists in en- 
gineering, produc- 
tion, finishing of 
copper-base alloy 
parts and products. 







Welding 
electrodes 


Sheet, cast- 
extruded-rod 


been in use more than a year in Man- 
tius type sulphuric acid concentrators, 
where it has been found that, because 
of higher heating efficiency, the use 
of tantalum heaters has substantially 
increased the capacity of concentra- 
tors. 

Dilute sulphuric acid does not at- 
tack tantalum at any temperature at 
which tests have been made, nor does 
concentrated acid attack tantalum ap- 
preciably at temperatures below 170 
deg. C. If tantalum equipment is to 
be used at higher temperatures, it is 
recommended that tests be made 
first. 

The presence of free sulphur tri- 
oxide in fuming sulphuric acid is de- 
structive to tantalum, even at room 
temperatures. 

The accompanying table shows the 
results of carefully conducted tests 
in the Fansteel laboratory in which 
specimens of annealed tantalum sheet 
0.15 x 11 x 105 mm., first cleaned in 
dichromate cleaning solution, were 
subjected to sulphuric acid. The 
specimens were weighed on an analyti- 
cal balance sensitive to 0.1 mg. 


HAVEG 


E. P. MAMPI 
Haveg Corp 


Newark, Del, 


AXIMUM concentration of sul 
M phuric acid for which Haveg is 
ordinarily recommended is 50 percent, 
whether intended for a hot or room 
temperature application. This con 
centration, of course, refers to that 
in water solution, and it should bx 
stressed that there is no sharp break 1 
performance at this concentration 
Such factors as temperature and th 
presence of other chemicals play 
important role in stronger solution 
ind it is therefore advisable to con 
duct tests under actual or simulated 
operating conditions where high« 
concentrations are involved. 

Probably the most important fi 
for Haveg involving sulphuric acid 
in the metallurgical industry. It is ex- 
tensively used in the form of cylind 
cal and rectangular tanks, fume s\ 
tems, pumps and piping, for copp« 
and steel pickling where acid conce1 
trations of 5 to 20 percent are con 
monly employed. Its scope in such 
applications is broadened by its ex 
cellent resistance to sulphuric pich 
ling solutions containing other agent 
such as hvdrochloric acid or ferric sul 


phate. Fabrication of this plastic m 
terial in inexpensive molds, and a1 
ingenious joint construction, mak« 


feasible the production of long sec 
tional troughs and rectangular tank 
for use in the continuous pickling of 
wire and strips. 
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Write for your copy of 
this new Ajax Lo-Veyor 
Bulletin 35, — it is the j 
first step in securing 
full cooperation of the 
nation-wide organiza- 
tion of Ajax engineers. 


GET ALL FACTS ON HOW 
AJAX LO-VEYORS CUT 
MATERIALS HANDLING COSTS 









tubular conveyors for 
handling bulk materials. 
Ajax Lo-Veyors cut non- 
productive operations.. speed 
up productive work ... reduce 
pyramiding sales prices. 


Today, more than ever before, cost reduc- 
tions in materials handling are one of indus- 
try’s most important ways to effect savings. 
This new Ajax Lo-Veyor Bulletin 35 gives 
latest information on open and closed pan and 


AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, NEW YORK 
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DICALITE FILTERAIDS ... 


how used in til 
for maximum 


Flroring all types of liquors 
* slexibility and economy 




















@ Flexibility of operation is a key to 
maximum economy and quality of output in 
filtration. The chart shows the relative 
““speed"’ of the different grades of Dicalite 
filteraids, and indicates how this flexibility 
can be secured. 


While each one of these grades is especially 
effective for filtering certain liquids, their per- 
formance overlaps considerably and you 
may secure desired clarity with different 
grades selected according to your operating 
f rt rtLti needs. Sudden production demands for 
y sane higher liquid throughput can be satisfied by 
f maw using the grade having the filtration rate next 
GAA CTI higher than that normally used. If a hard-to- 
t+ filter batch of liquor slows down the flow too 

Seneeee sy | = much, the next faster grade of Dicalite will 
WITTITIITLITI I usually maintain your normal filtration flow 


(SpEEDOW | TTT t—t— rate. 
tf DICALITE UF ttt 4 Such flexibility of operation will hold filtration 
tab ttt HH costs to a minimum, and will reduce overall 
Tos 400 60S BOS 10D ROO 1400 1600 1800 2000 operating costs by eliminating expensive 
een Anes slow-downs. High quality of finished product 


is also maintained. 


You can depend on Dicalite filteraids because 
they are quality materials, produced to high 
standards of performance with constant lab- 
BULLETIN B-11 oratory control. Send for a Dicalite Engineer 
Write for a copy of this book- if you need information on filteraids, or if he 

let which gives much useful z p 
information on using diatomo- can help you with a filtration problem. The 

eous filteraids. hor onene ° ° 

- er apgecameaaaiaaaiaaias facilities of the Dicalite laboratory are also 


obligation. 
available if extensive tests are required. 
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THE DICALITE COMPANY 


DIVISION OF GREAT LAKES CARBON CORPORATION 
NEW YORK 17 @® CHICAGO 13 @ LOS ANGELES 14 
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Man of the Month 





T. W. Smith 


Thomas Woodford Smith of Mon- 
treal, elected president of the Chem- 
ical Institute of Canada last month 
ust a day before his 62nd birthday, 
is a native of Dublin, Ireland, and 
has been associated with chemistry 
for nearly 40 years. Since April 1940 
he has been chairman of the division 
managers committee of Canadian In- 
lustries Limited, a company with 
which he has more than 35 years serv- 
ice, 

A graduate of the Royal Coilege 
f Science in London, England, Mr. 
Smith came to Canada after three 
vears as a science master at Magnus 
Grammar School at Newark-on-Trent. 


His first job in this country was with 
the Victoria, B. C., Chemical Co., 
which was to become part of C-I-L 
and which he joined in 1912 as chief 
chemist. Three years later he was 
made chief chemist at the Beloeil, 
Que., plant of C-I-L and for the next 
nine years he was engaged in explo- 
sives work at Beloeil and Nobel, Ont. 

Then in 1924 he entered the paint 
and varnish field as technical advisor 
and plant manager of the Toronto 
paint and varnish plant. 

Three years later he was back with 
the chemical division at Montreal 
and for about a year and a half he 
acted in a chemical advisory capacity 
to subsidiary companies. In Jaunary 
1929 he became assistant manager of 
the chemical development department 
and this was followed by a 10-year 
period as manager of the patent de 
partment. 

Long active in chemical _profes- 
sional circles, Mr .Smith served as 
vice president of the Chemical In- 
stitute of Canada before his election 
to the presidency. He is a Fellow of 
the Patent Institute of Canada and 
served as its president for the term 
1944-46. A past president of the So- 
ciety of Chemical Industry, he was 
chairman of the Canadian Section 
from 1945-47. 

His main hobby is golf. He is a 
member of the Marlborough Golf 
Club as well as the Engineers Club 
and the Canadian Club. 





W. L. Mellon, for 45 years the active 
head of the Gulf Oil Corp. has retired 
from his present position as chairman 
f the board. He will continue to serve 
as a director. Mr. Mellon is succeeded 
is chairman of the board by J. F. 
Drake, president of Gulf since 1931. 


W. F. Luckenbach, Jr., has been 
named manager of industrial sales, and 
Daniel W. Duncan, head of the chem- 
ical engineering process improvement 
section at Virginia Smelting Co., West 
Norfolk, Va. 


John Happel will join the chemical 
engineering department at New York 
University. Dr. Happel has been 
1 chemical engineer with Socony- 
Vacuum Oil Co. 





R. Aelion 


J. Happel 


Rene Aelion, French scientist, has 
come to the United States to join the 
research staff of the Polytechnic Insti- 
tute of Brooklyn. As a research asso- 
ciate in the Institute of Polymer Re- 
search, Dr. Aelion will collaborate 
with Dr. F. R. Eirich, formerly of 
Cambridge University, England, who 


154356 


CHEMICAL ENGINEERING ¢ JULY 1948 « 





NAMES IN THE NEWS 


was appointed assistant professor of 
colloid chemistry at the Polytechnic 
Institute of Brooklyn last fall. 


E.. Wayne Everhart is now in Spokane 
in charge of the corrosion laboratory of 
Permanente’s new Kaiser aluminum re- 
search department. 


Warren K. Venatta has been named 
manager of product control for Oro- 
nite Chemical Co., San Francisco. He 
will coordinate production availability 
with requirements. Venatta was for- 
merly group supervisor in charge of 
gasoline synthesis with California Re- 
search Corp., another Standard of 
California subsidiary. 





N. O. Stein 


W. K. Venatta 


Norman QO. Stein, formerly general 
superintendent of the carbon dioxide 
plants of Air Reduction Sales Co., 
New York, and wartime manager of 
the chemical section, War Assets 
Corp. of Canada, is now chief tech- 
nical assistant to the president of Rum- 
ford Chemical Works, Rumford, R. I. 


Theodore R. Corbett has been ap- 
pointed manager of the manufacturing 
department of Carter Oil Co., Bill- 
ings, Mont. For the past two years he 
has been manager of the manufactur- 
ing department’s Northwest division. 


William J. Youden, internationally 
known mathematical statistician and 
chemist has been appointed to the 
staff of the National Sante of Stand- 
ards as assistant chief of the statistical 
engineering section. Dr. Youden will 
work on the statistical and mathemat- 
ical design of major experiments in 
physics, chemistry and engineering. 


G. Theodore Barks has been appointed 
general superintendent of the new 
vinyl chloride production unit of Mon- 
santo Chemical Co. at Springfield, 
Mass. Barks has been division super- 
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intendent of U.S. Rubber Co.’s Fisk 
plant at Chicopee, Mass. S. P. Lio, 
superintendent of the plant technical 
| group has been transferred to operat- 
ing superintendent of the new vinyl 
chloride plant and Louis Schroeder of 
the research department is area super- 
visOr 


C. R. Vegh Garzon, of Montevideo, 
Uruguay, has been appointed con- 
sultant in Latin American for the Uni 
versal Oil Products Co 


J. W. Langhaar has been transferred 
from the Du Pont industrial engineer- 
ing division of the engineering depart- 
ment to the planning division of the 
ammonia department 


Carl W. Virgin, chief research chemist 
of the Vulcanized Rubber and Plastics 
Co., Morrisville, Pa., has been elected 
chairman of the Trenton section of the 
American Chemical Society 


John W. Barker, formerly of Houdry 


Process Corp. and Foster Wheeler 
Corp., has joined the engineering staff 


Armistead, Jr., consulting 
engineer of Washington, 


of George 
chemical 


D.C 


C. L. Rumberger has been named gen- 
eral manager of the research and qual- 
ity control division of the H. J. Heinz 
Co. Mr. Rumberger succeeds C. F. 
Maver who is retiring due to ill health. 


Malvern J. Hiler of Chicago, has been 
appointed vice president in charge of 
customer relations for the Common- 
wealth Engineering Co. of Ohio. 


Arthur W. Hixson has retired as execu- 
tive officer of the department of chem- 
ical engineering at Columbia Univer- 
sity. Thomas B. Drew has been named 
as his successor. Professor Hixson has 
been associated with Columbia for 29 
years. having joined the faculty after 
he received his Ph.D. degree in 1918. 
Professor Drew has been associated 
with the department of chemical en- 
gineering since 1940. He was pre- 
viously a chemical engineer with E. I. 
du Pont de Nemours & Co. 


Winston L. Hole has been appointed 
assistant to the director of the Ohio 
State Universitv Research Foundation 


R. F. Miller has been 
assistant to vice president, research 
and technology department, Carnegie- 
Illinois Steel Corp 


appointed 


Walter Geist, president of Allis 
{| Chalmers Mfg. Co., Milwaukee, and 
Leigh Willard, president of the In- 
terlake Iron Co. and Interlake Chem- 
ical Co., were awarded honorary doctor 





ROBINSON 
ANin-Actiuated 
CONVEYOR 





This conveyor is designed to 

handle DRY-PULVERIZED 

or FINE-GRANULAR Min- 

erals and Food Products. It is 
designed to operate with low-volume 
air and to remove most of the moist- 
ure from the air to prevent encrusta- 
tions in the conveyor pipes. It is de- 
signed to operate without continuously 
moving parts such as screw feed, bear- 
ings and other parts which cause high 
maintenance and require frequent re- 
placement. 


The Robinson System uses closed, 
dustproof equipment, and is showing 
great economies in handling many 
kinds of products. It is the product 
of experienced Materials-Handling 
Engineers who will be glad to discuss 
your materials-handling problems 
when they involve dry-pulverized or 
granular materials. 


Division of MORSE BOULGER DESTRUCTOR CO. 


ROBINSON 
Nin-Actiuated 


CONVEYOR SYSTEMS 


211-A East 42nd Street New York 17, N. Y. 
Representatives in Principal Cities 
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dreds of chemical- 


Because it provides uniform results, the 
“controlled mixing” process accomplished 
by Simpson Intensive Mixers has become 
an integral part of mixing operations 
involving dry, semi-plastic and pasty 
materials requiring rapid, thorough, and 
uniform mixing and blending without 
grinding. The smearing, rubbing, and 
kneading action of these dependable 
mixers quickly develops maximum bond 
strength and plasticity in a mix. 


Some of the product applications where 
Simpson Intensive Mixers are being used 
successfully include boiler compounds, 
carbon electrodes, catalysts, crayons, cru- 
cibles, glass batching, graphite products, 
mercury reclamation, paper coatings, pen- 
cil leads, putties, silicon carbide refrac- 
tories, soaps, special shape refractories, 
storage battery plate pastes, and welding 
rod coatings. 


Ask to have a National Engineer analyze your 
specific mixing problems. 


NATIONAL & nginecung Company 


604 Machinery Hall Bidg. ¢« Chicago 6, Illinois 


Manufacturers and Selling Agents for Continental European Countries —The George Fischer Stee! & Iron Works, Schaffhausen, 
Switzerland. For the British Possessions, Excluding Canada and Australia— August's Limited, Halifax, England. For Canada— 








SIMPSON 








Dominion Engineering Co., Ltd., Montreal, Canada. For Australia and New Zealand—Gibson, Battle & Co., Pty., Ltd. Sydney, Australia 
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EXCEL-SO 
SEPARATORS 
Solve The Problem 


1-HP-500 (500 gpm) 
w. p. API- 
ASME EXCEL-SO 


Separator filtering 


300# 


2% water from 
cracked gasoline 
stream. Imperial Oil 
Co., Ltd., Sarnia, 


Ontario, Canada. 


Warner Lewis 


COMPA 


ie 


x 4 





Please Send 
Complete 
Information 
on Excel-So 
Separators 


Nome _ 
Street ___ =o 

















| of rh mee degrees June 7 by the 
| Michigan College of Mining and ‘Tech- 
nology at Houghton, Mich. 


Albert R. Merz, chemical specialist of 
U.S. Tariff Commission, retired on 
June 1 after 28 years of government 
service. Dr. Merz is planning to travel 
extensively; but he will retain his resi- 
| dence in Washington. 

|C. P. Neidig has joined the chemical 
| products division of the Atlantic Re 
hning Co. 





| Alfred H. White, professor emeritus of 
| chemical engineering at the University 
| of Michigan, received an honorary de- 
| gree of doctor of engineering June 9 
| trom the University of Detroit. 


| 

| Kugenio Thomas, partner in the firm 
of Braun & Braun, Santiago, Chile, is 
in the United States seeking exclusive 
arrangements from manufacturers of 
machinery and chemicals 


'homas P. Johnston received his doc- | 
tor of philosophy degree from Emory 
University last month. ‘This is the first 
uch degree to be conferred in the 11 3-| 
vear history of the school 





George O0cnslager and Waldo L.| 
Semon have received Charles Good- 
year memorial medals awarded by the | 
livision of rubber chemistry of the 
\merican Chemical Society. Dr. Oens 
lager, retired, was formerly with the| 
B. F. Goodrich Co. Dr. Semon is di-| 
rector of the Goodrich research center | 
in Brecksville, Ohio. 


C. D. Lowry, Jr., of the staff of the 
Universal Oil Products, has been ap- 
pointed executive director of the panel 
m petroleum of the Research and De- 
velopment Board, National Military 
Istablishment. 


Thomas G. Gleason has been added to 
the New York office staff of the Pea- 
body Engineering Corp. where he will 
| be engaged in studying special applica- 
|tions and in product development 
| work of the scrubber division. 





|J. P. Remensnyder, vice president of | 
Heyden Chemical Corp. has been} 
named a member of the board of Syn- 
| thetic Organic Chemical Manufactur- 
lers’ Association. 


| Wemer Baumgarten, a 1941 gradu- | 
ate of the California Institute of 'Tech- 
nology, has joined Merck & Co., Inc., 
as a research chemist in the research 
and development division. 


Harry B. Baylor, vice president of In- 
ternational Minerals & Chemical 





| Corp. in charge of the plant food di- 





SCRUBBING 
CORROSIVE 
GASES 









Fig. 645 


Are your scrubbing nozzles 
as efficient as you think they 
could be? Do they resist the 
corrosion or wear conditions 
satisfactorily? Produce the 
breakup and distribution you 
would like? 


Right now thousands of 
Monarch Fig. 645 nozzles 
are scrubbing all kinds of 
gases all over the world.... 
Perhaps they can do a better 
job for you! 


Outline your spray problem 
for us—if your liquid can be 
sprayed with direct pressure 
at all—Monarch can furnish 
the nozzles. 


NOZZLES FOR: 


OIL ATOMIZING 
HUMIDIFYING 

AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


Write for Catalogs 6-A 
and 6-C 


MONARCH MFG. WKS. INC. 


2513 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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Other “Pittsburgh” Chemicals 


Activated Carbon 
Alkyl Methy! Pyridinium Chioride 
Alpha Naphthyithiourea 
Alphanitronaphthalene 
Benzol— Motor, Nitration, Pure 
Creosote 
Cresol—Meta Para, Ortho 
2,4—Dichlorophenoxyacetic Acid 
Dinitro— Orthocresol 
lsopropy! N—Pheny! Carbamate 
Naphtha, Heavy Solvent 
Naphthalene 
Para Amino Pheny! Mercurie Acetate 


Tar—Crude and Road 
Tolvol—Nitration and Commercial 
Xylol— 10°, 5° and 3° 





iP 











ANTU? has your number! 


% Alpha-napthyl-thiourea 


The cunning, disease spreading, property ravaging rat has plagued the 
world for centuries and defied destruction by mankind until now! 


Now, what traps and guns have failed to accomplish, the chemists’ 
newest poison may achieve. For alpha-napthyl-thiourea, popularly 
known as ANTU, is proving to be the most deadly baiting and tracking 
poison yet developed . . . but for all its effectiveness on rats it is less 
dangerous to animals and humans than previous chemical rat killers. 


Pittsburgh Coke & Chemical Company manufactures ANTU in 
either technical grade or 20% dust concentrate in bulk quantities, 
ready for packaging . . . part of a line of chemically and biologically 
standardized rodenticides, fungicides, insecticides and germicides 
researched and distributed by its afhliate, Pittsburgh Agricultural 
Chemical Company, Empire State Building, 350 Fifth Ave., New 
York 1, N. Y. 


Requests for further information and quotation are invited. 


PITTSBURGH COKE & CHEMICAL COMPANY 


Grant Building ~- Pittsburgh 19, Pa. 


COAL CHEMICALS, ACTIVATED CARBON, NEVILLE COKE, EMERALD COAL, PIG IRON, GREEN BAG CEMENT, CONCRETE PIPE AND CONCRETE PRODUCTS, LIMESTONE PRODUCTS 
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Guard against 
ROT and WEAR 
in your 
FILTER CLOTHS! 


Use 


HORATEX 


REG. U.S. PAT. OFF 





IMPREGNATED 
FILTER FABRICS 


@ Resists corrosive action of 
Akaline and Caustic solu- 
tions 


@ Mildew and rot resistant 


@ Frequently outlast untreated 
fabrics three to one 


@ Fewer washings required 

@ More continuous press oper- 
ation 

@ Maintains filtering capacity 

® Smooth surface 

@ Cakes come away easily 

@ Reduces gumming 

® Less shrinkage on press 


@ May be used in cold or boil- 
ing filtrations 


@ May be used with hydrocar- 
bon solvents 


@ Non-capillary 
® Better filtration 
@ Soft, flexible—sews easily 





FREE TRIAL 
Send us, prepaid, a roll 
of your cloth for finish- 
ing. Try it under actual 





plant operations. 





Information and samples on request. 


METAKLOTH 
COMPANY 


LODI, NEW JERSEY 
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vision retired July 1. Maurice H. Lock- 
wood, for the past two years president 
of the National Fertilizer Association, 
will assume Mr. Baylor’s responsibili- 


, 
‘ 


John H. Sachs, manager of the devel- 
opment division of Du Pont’s organic 
chemicals department, has retired from 
the company. 


Harold J. Edmon has been appointed 
manager of Naugatuck Aromatics di- 
vision, United States Rubber Co. He 
succeeds M. G. Couderchet, who is 
returning to the staff of Bruno Court, 
Grasse, France, as sales manager. 


Daniel D. Cubicciotti, Jr., research 
assistant at the University of Califor 
nia radiation laboratory, has beer ap 
pointed research assistant professor at 
Illinois Institute of Technology. The 
appointment is effective September 1. 


Fred Powell has been made general 
manager of the FE] Segundo, Calif., re- 
finery of Standard Oil Co. of Cali- 
fornia, 


Warren S. Peterson has been chosen to 
supervise the new physical metallurgy 
iboratory of the aluminum research 
department, Permanente Metals Corp., 
Ipoh ‘ 


] 


in 


R. F. Miller has been appointed 
issistant to vice president, research and 
technology department, Carnegie-Illi 
nos Steel Corp. 

R. Bowling Barnes has been elected 
vice president in charge of research and 
development of American Optical Co., 
Southbridge, Mass. For the past 12 
years Dr. Barnes was director of the 
physics division of the Stamford re 
search laboratories of American Cyana 
mid 


William H. Jones, associate professot 
of chemistry at Emory University, At- 
lanta, Ga., has received a grant of 
$3,000 from the Research Corp., New 
York, for basic research in the field of 
physical chemistry. Dr. Jones will con 
tinue his investigations into the heats 
of vaporization of liquids 


Ravmond R. Edwards has been ap- 
pointed a research associate in nuclear 
chemistry at the Universitv of Arkan- 
is Institute of Science and Technol- 


During the war Edwards was 
ciated with the Clinton Labora- 
s at Oak Ridge in research in nu 
r chemistr 


Paul T. Jones and James A. Watson, 


Jr.. will join the staff of the chemistry 
vartment of ‘Texas Technological 





Sutton, Steele & Steele 


| 


College, Lubbock, Tex., at the open- | 





AIR TABLES 


are more sensitive 
concentrators than 
any other type of 
gravity separators 





tables or use 
flotation reagents on half-inch par- 
ticles . 


You cannot use wet 


you CAN use AIR TABLES. 


You cannot separate by wet tables or 
flotation reagents round from flat 
particles 


You CAN with AIR TABLES. 

You can’t treat 5 to 8 tons per hour 
on a single unit of wet table or flota- 
tion cell... 

You CAN with an AIR TABLE. 
You cannot size needle-like crystals 
with screens. 


You CAN size such particles with an 
AIR TABLE. 





Our engineers will be glad to help solve your 
separating or concentrating problems and 
submit recommendations. Send sample for 


laboratory tests. 


SUTTON, STEELE & STEELE, INC. 
ie 


a 5 ,.-3 
SALES OFFICES 


Separations Engineering Corporation 
10 EAST 42n¢ STREET, NEW YORK, NY 


ee Se 


PITTSBURGH, PENNSYLVANIA 


CHICAGO 


OLIVER BUILDING 


ENGINEERING BUILDING ILLINOTS 

FLOUR EXCHANGE BUILDING 

MINNEAPOLIS, MINNESOTA 
41-43 DRUMM STREET 


SAN FRANCISCO, CALIFORNIA 


BETTER PRODUCTS- FASTER 
THE PROCESS - 
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Rubber compounds to the tune 
of some 35 million pounds a year go into 
Bell System plant. Each compound 
must meet many requirements for re- 
sistance to humidity, oxygen, ozone, 
light and abrasion. ‘The right properties 
depend on skillful selection and com- 
pounding of ingredients; this is one of 


the jobs of Bell Laboratories. 


Sulphur, one essential ingredient 
of rubber, can also be corrosive. ‘That 
eemed to rule out rubber on telephone 
cords. But Bell chemists found that if 
they held sulphur to the bare minimum, 
orrosion ceased. Now your handset 
ord has long life, is less susceptible to 


moisture as, for example, from a wet 


Connecting vour home to the 
telephone wire on the street is a “drop” 
~ one hundred feet or more of rubber- 
nsulated wire. Once this wire was pro- 
tected from ozone, light and abrasion by 
in impregnated cotton braid; but water 
leached the impregnant, and the braid 
rotted. Bell chemists tested scores of 
synthetics, and selected neoprene as an 
exterior covering with many times the 


life of braid. 


Rubber is only one of many types 
f insulation developed by the Labora 
tories for the Bell Svstem; insulation is 
mly one of the Laboratories’ problems 
1 providing a quick, economical path 


ror vour voice 
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RUBBER RECIPE 








BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 


TINUED 






IMPROVEMENTS AND ECONOMIES 


IN TELEPHONE SERVICE. 





















SYVTRON 


“Vibra-Flow” 





VIBRATORY 


FEEDERS 


Will Handle— 


—most all types of bulk mate- 
rials—from light, fine powders 
to heavy, coarse lumps—hot or 
cold—dry or damp. 


At- 

—variably controlled rates from 
pounds to 500 tons per hour— 
from 110, 220 or 440 volt, 50 
or 60 cycle. 


To— 
—crushers, grinders, driers, 
screens, belt conveyors, etc. 


An illustrated folder is avail- 
able, or—if you'll send us the 
details of your problem—de- 
scription of material to be fed, 
maximum feed per hour, de- 
sired length of trough, etc.— 
our Engineering Department 
will be glad to submit their 
recommendations. 


SYNTRON CO. 


610 Lexington, Homer City, Pa. 








| ing of the 1948 fall term. Jones had 


been chief research chemist with the 


| American Bemberg Corp. for 13 years. | 


Watson has been an instructor in 
chemistry at the University of Ken- 
tucky. 


A. P. Beutel, general manager of Dow 
Chemical Co., Texas division, and 
N. D. Griswold, assistant general man 
wer of the same division, became di 
rectors of the company at a meeting in 
Midland, Mich., last month 


A. A. Stonehill has been appointed | 
director of research and quality con- | 


trol for Tek Hughes, Inc., New York. 


Everett W. Price has been appointed 
to the board of directors of the Wo- 
burn Chemical Corp. (N. J.), Kearny, 
N. J., and Woburn Degreasing Co., 
Woburn, Mass. 


Edmund G. Robinson, general man 
ger of the organic chemicals depart 
ment, E. I. du Pont de Nemours & 
Co., since 1929, retired from company 
service on July 1. He will be succeeded 


by John F, Daley, general manager of | 
the Du Pont pigments department. | 


Mr. Robinson will continue as a mem 
ber of the company’s board of direc 
tors. 


Isaac Amold, petroleum industry ex 
ecutive of Houston, Tex., has been 
elected trustee of Rensselaer Polytech 
nic Institute 


J. P. Okie has been transferred from 


the Houston plant of Shell Chemical 
Corp., where he has been plant super- 
intendent to the company’s manufac- 
turing-operations department in San 
lrancisco. 


Emil F. Werly, former director of re- 
search for the W. C. Hardesty Co., 
Dover, Ohio, has joined the Pillsbury 
Mills research and products develop- 
ment department as a chemical engi- 
neer. He will do pilot plant work 
on oil seeds and edible oils. 


OBITUARIES 


Carl Van Laaten, 57, one of the foun- 


| ders of Merchants Chemical Co. and 


well-known representative of Wyan- 
dotte Chemicals Corp., died in Chi- 
cago May 8 


| John C, Olsen, 78, author, co-founder 
| of the AIChE, and _ widely-known 


teacher of chemical engineering died in 
Brooklyn June 8 


D. I. Trainer, 67, director of sales, 
General Chemical division, Allied 
Chemical & Dye Corp., died at his 
home in Media, Pa., June 10. 


Stainless Steel 
Products 


STORAGE OR BATCH TANKS 
10 to 100 gals. 


SAFETY PAILS 


SAFETY CANS 


Dippers, Measures, 
Scoops, Beakers, 
Etc. 


METAL PRODUCTS CORP. 


Established 1923 
50 W. 19th St. 
Weehawken, N. J. 
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CONNECTIONS 


Here’s a drum-type dryer in the labo- 
ratory of the Buflovak Equipment Divi- 
sion of Blaw-Knox Company. Steam at 
100 Ib. pressure enters the revolving 
drum through piping connected with 
American Seamless Flexible Metal Tub- 
ing fitted with heat-proof, re-attachable 
couplings. You can see how this facili- 
tates assembly and dismantling of the 


laboratory equipment. 
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FLEXIBLE METAL 


This is just one example of efficiency 
gained with flexible metal connections. 
Besides being useful wherever frequent 
alteration in piping occurs, American 
Flexible Metal Hose or Seamless Flex- 
ible Metal Tubing can be invaluable 
where the problem is misalignment, 
vibration, connection of moving parts, 


or piping in cramped spaces. 


a 
. S 





THE CANADIAN FAIRBANKS-MorsE Co., LTD. 






Have you such a problem? Whether it 
involves water, steam, oil, other liquids, 


semi-solids, or gases, we will be glad to 
cooperate with you on your connector 
problems; and, if desired, will design 
the most suitable arrangement for your 
particular setup. There is no obligation 
for this service. Write for literature, 
and feel free to ask for engineering 


advice at any time. 48293 


AnaGOnDA 


Snerican 


METAL HOSE 


THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


Throughout Canada: 


INDUSTRIAL NOTE S 


Hall China Co., East Liverpool, Ohio, steel and concrete building on the site 
soon will construct a plant addition to of their plant at Delawanna, N. J. 
house a new circular glost kiln and to 
provide kiln shed space. Chemical Development Corp., Cam- 
bridge, Mass., is prepared and equipped 
J. F. Kress Box Co., Pittsburgh, will to undertake the process development 
build a million dollar plant in Newark, and manufacture of chemicals and 
Ohio, for the manufacturing of corru- chemical formulations on a confiden- 
gated fiber boxes and related products. _ tial basis. 


Virginia Smelting Co., West Norfolk, General Aniline & Film Corp., New 
Va., has appointed W.F. Luckenbach, York, has elected Horace C. Filani- 
Jr. manager of industrial sales. Daniel gan a member of the board of direc- 
\. Duncan has been named head of _ tors. 

the chemical engineering process im- 
provement section. 


Mixing Equipment Co., Rochester, 
N. Y., has installed its entire manu 
Ira G. Perin Co., San Francisco, Calif., facturing operation in a new plant 
has appointed James W. Lafferty tech- located in the outskirts of the city 
nical sales engineer. 

Pittsburgh Corning Corp., Pittsburgh, 
Dow Chemical Co., Midland, Mich., has added Robert W. McKinley to 
has transferred John C. Chamberlain its newly formed development group 
from the production control section of 
the plastics sales division to enter sales Blaw-Knox Co. has received a con- 
training for the company. tract from Soy-Rich Products, Inc., 

for the construction of a 75 ton per 

Los Angeles Chemical Co., Los An- day soybean solvent extraction plant 
geles, is moving its Calkins division to at Wichita, Kansas. 
1960 Santa Fe Ave. 

Dow Coming Corp. has opened a 
Givaudan-Delawanna, Inc., New York, branch office at Dallas. The office, 
has — construction on a two-story under the supervision of Max H. 





¥ New! TERRISS 3-SPEED 
* PORTABLE MIXER 


® OPERATE DRY or s 
PLATING CIEANING & (AK STIRS * BLENDS 


GASOUME, POOUSRAYS \ MIXES © AGITATES 


@ TRULY OJLLESS AND SELF- 
LUBRICATING 

@ EXTREMELY DURABLE 

© CONSTANT COEFFICIENT OF The New TERRISS 3-speed Portable Mixer is an all-around 
FRICTION unit that will take care of all your mixing, blending and agitat- 

ing problems. If your tank or vat is below floor level the 


@ APPLICABLE OVER A WIDE ' 
TEMPERATURE RANGE — TERRISS 3-speed Mixer will reach down and do a real job for 


No more carrying heavy mixer . . . clamping 
to tanks . . . breaking side walls 


; oil solidifies or you. If your container sits on the floor, a little adjustment 
and the mixing begins. If your tank or container is high off the 


floor, the TERRISS Mixer will lift up and do the mixing job 
, ' ° 
© EXTENSIVELY USED IN CON- | All parts that touch your product are Stainless Steel. Standard 
VEYORS, PUMPS & OVENS belt drive permits propeller speeds of 175 RPM, 325 RPM and 
® ROTATING SEALS OF 575 RPM. Other combinations are available with simple 
GRAPHALLOY ARE adjustments. Both propeller shaft and stand are adjustable, 
UNEXCELLED permitting unlimited settings to fit any job in your plant. 





Send your order today . . . money-back guarantee 


GRAPHITE METALLIZING 7 ee LISS 


Ss 
MITT | ee Cnecaltdateds Siphon Supply Cn, ae 


1024 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
Dept. C, 22-24 Wooster New York 13, N. Y. 
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2 Types of Penn-Drake Petrobases 
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Penn-Drake 


4re perfec! EMULSIFIERS 







Textile Oils, Metal Working Solu- 
ble Oils, Wool Oils, Solvent Cleaners, Spray 


Oils, Radiator Coolants, Rust Preventives. 








PETROSASE No. 1 


(REGULAR) 





Penn-Drake PETROBASES are dependably 
uniform, stable concentrates which blend 
quickly and are completely adaptable to 
your oil. These high quality emulsifiers are 
free-flowing, clear, viscous liquids that pro- 
duce finished oils with these same desirable 
properties. 

To insure maximum efficiency when as 
little as 15% of the selected PETROBASE is 
used, they are produced in three separate 
grades. The absence of alcohols coupled 
with careful selection and control of raw 
materials used in PETROBASES insures an 
oil that will neither skin over nor dry out 
to ‘‘build-up"’ on machine parts. In addi- 


Grade A—for Technical White Oils 
Grade B—for 28° Paraffin Oils 
Grade C—for Unextracted Coastal Oils 


PENNSYLVANIA REFINING COMPANY 


GENERAL OFFICES: BUTLER, PENNSYLVANIA 
Refineries at KARNS CITY and TITUSVILLE, PENNSYLVANIA 
Branches: Cleveland, Ohio; Edgewater, N. J. 


PETROBASE No. 2 


(ANTI-FOAMING) 





tion they will not stratify, solidify, jell nor 
precipitate at either summer or winter 
storage temperatures. 

Oils made with as little as 15% of PETRO- 
BASES produce extremely stable emulsions 
in hard water, provide amazing rust pre- 
ventive protection and will not gum or 
precipitate from solution. 

Penn-Drake technicians will supply you 
with a ‘‘custom-made’’ PETROBASE for 
your particular oil. Merely send a one-quart 
sample of your oil, and Penn-Drake will 
provide the PETROBASE necessary to sol- 
ubilize it. Write for full details, a price list 
or samples. 





Representatives in Principal Cities p e 
dra 


MAKERS White Oils (U.S.P. and Technical); Petrolatums (all grades and colors); INSECTI-SOL (deodorized 
insecticide base); Deodorized and other Naphthas; Petroleum Sulfonates; Waxes; Industriel and Motor 





Lubricants and Greases; Fue! Oils, and other petroleum products. 































FAL for Batch Changes 






























When you change over from one batch to 
another, you can easily dismantle the Morris Type “R”’. . . 
clean it thoroughly .. . put it back into operation in less time 
than most pumps on the market. 

Impeller and shaft sleeve can be removed without disturbing 
the suction and discharge piping or the bearings. Simply loosen 
4 bolts. . . slip them out of disc slots . . . then pull off end cover. 
Just as simple as that. 


More Highly Resistant to 
Abrasion and Corrosion 










Morris 84 years’ experience in pump construction assures 
longer pump service in your plant. Just check these 
features and you'll know why. 

The Type “R” has no internal studs or bolts. Minimum 
number of internal fits or joints, also minimum number of 
moving parts. 

The gland is under suction pressure only. It is much less 
vulnerable to abrasion because it is not subject to high stuffing 
box pressures. Packing troubles are almost eliminated. 


Wearing parts are more than twice as thick as conventional 
clear liquid pumps. Furthermore, Morris supplies parts of the 
alloys best suited to your mixtures and slurries . . . more 
resistant and more durable. 
























For the exactly right pump—the type best suited to your require- 
ments—feel free to write us any time. Remember .. . the right 
pump for the job means longer service. 


MORRIS MACHINE WORKS, Baldwinsville, N. Y. 
Soles Offices in Principal Cities 


CENTRIFUGAL PUMPS 
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Leavenworth, will handle distribution 
and sales serving ‘lexas, Louisiana, 
Oklahoma, Kansas, Colorado and New 
Mexico. Previous to his transfer to 
Dallas, Leavenworth had been tech- 
nical sales representative in Michigan 
for two years 


Flood Chemical Co., manufacturers of 
soap and bleaches at Lisbon, O, wil 
rebuild its plant. Engineers are re- 
ported to have been engaged to give 
an estimate on the cost of construc- 
tion and the length of time. Loss from 
the fire is estimated at $500,000. 


Combustion Engineering Corp., New 
York, has opened an office in Tulsa, 
Okla., in the Oil Capital Bldg. to 
handle sales activities in and around 
Oklahoma. C. J. Grossi has been 
moved from Paterson, N. J. to take 
charge of the new branch. 

Opening of the Tulsa office enables 
the company to maintain close con 
tact with such new construction proj 
ects as the Stanolind Oil & Gas Co. 
Synthol plant at Garden City, Kans., 
the $27 million refinery expansion 
program of The Texas Co. at Tulsa 
and the $7 million expansion of the 
Mid-Continent Petroleum Corp. at 
Tulsa. 


Crown Zellerbach Corp., San Fran- 
cisco, is establishing a new sales de- 
partment in conjunction with the 
plant production of multiwall bags. 
This product new to the firm, will be 
manufactured at Port ‘Townsend, 
Wash., by the end of the year. Sales 
manager will be H. O. Nichols, for- 
merly manager of the eastern division 
in New York City. He was recently 
elected president of the Kraft Paper 
Assn. 


Dow Chemical Co., Midland, has ap- 
pointed Walter A. Sheehan of the Bos- 
ton office plastics and protective coat- 
ings salesman. Lemuel D. Harvey of 
the Houston office has taken up new 
duties as a plastics and industrial chem- 
icals salesman. 


Pabst Brewing Co., Milwaukee, has 
completed a new research building lo- 
cated on 11th and McKinley Streets in 
Milwaukee. 


St. Joseph Lead Co., New York, has 
appointed Charles R. Ince sales mana- 
ger to succeed Irwin H. Cornell who 
has retired after 38 years. 





Philadelphia Quartz Co., Philadelphia, 
has appointed Donald G. Dyer to its 
idhesive-sales service. 


Allegheny Ludlum Steel Corp., Pitts- 
burgh, has made W. F. Detwiler hon- 
orarv chairman of the board of direc- 
tors. Lester H. Bittner has been 





































IT’S THE NEW LOW TEMPERATURE 


BUFLOVAK EVAPORATOR 
THEY'RE TALKING ABOUT! 


You will surely want to know about this new 
Downflow Evaporator built by BUFLOVAK. 
It operates at unusually low temperature... 


suitable for the most delicate materials! 


New features include lurge capacity, with only 
small quantities of material in the evaporator, 
and an extremely short processing cycle! 
Furthermore, its high rate of recovery of solids 


means real savings to you in your processing. 


At all times, you get uniform heating with 
BUFLOVAK'’S Low-Temperature Evaporator, so 
important in processing delicate heat-sensitive 


products. 


We cordially invite you to write today for full 
details on this New BUFLOVAK Evaporator. 
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Tt sauings 
caterest me! 


BUFLOVAK 
EQUIPMENT 


_ 
Viuision of 
Clauw-Kuor Co 


1551 FILLMORE AVE. 
BUFFALO 11, N. Y. 


BUFLOVAK 
CHEMICAL AND FOOD 
PROCESSING EQUIPMENT 

includes: 
DRYERS 
EVAPORATORS 


SOLVENT RECOVERY 
EQUIPMENT 


PROCESSING KETTLES 












DRACCO Pneumatic Conveyor 


moves material from truck to top of building 






FAR MORE EFFICIENTLY 










































Consult 
DRACCO 


Engineers a4 










®@ One outstanding characteristic of DRACCO 
Pneumatic Conveyors is the saving of LABOR and 
TIME. In ALL installations where manual methods 






were formerly used considerable savings are 
made. Very often dust hazards are eliminated 





and savings are also made because no material 





is wasted. If you move chemicals, grains or gran- 
ular materials — even in small amounts — why not 
find out what DRACCO Pneumatic Conveyors can 
save you? DRACCO Engineers have over 30 
years experience, it may pay to consult them for 


they have reduced handling costs for many. 
For Further Information Write 


DRACCO = ae Sant FON 












4071€E.116th St.. Cleveland 5. Ohio New 42 






DUST CONTROL EQUIPMENT 
PNEUMATIC CONVEYORS ¢ METAL FABRICATION 3 











e JULY 1948 © CHEMICAL ENGINEERING 


elected to the newly created position 
of vice president in charge of pu 
chases 


Bird Machine Co., South Walpole, 
Mass., has appointed I’. X. lerney as 


sistant sales manage) 


National Research Corp., Cambridge 
Mass., has licensed exclusively Smith 
Paper Inc. of Lee, Mass., to produc 
metallized paper for use in electrical 
condensers 


Economy Pumps, Inc., Hamilton, 
Ohio, has appointed Beldon S. Tucker 
to head its new Chicago ofhce. Bruce 
Hetler has been made the distributor 
for Western Michigan. 





Sharp & Dohme, Philadelphia, lias 
combined its Atlanta and Jacksonvilk 
district sales offices into one office in 
Atlanta. The stock at Jacksonville i 
being moved to new quarters in 
Atlanta. P. M. Gowder, Atlanta dis 
trict sales manager, said that the com 
pany will have 20,000 sq. ft. with 
20,000 sq. ft. of parking space whicl 
could be used for future expansior 








American Rolling Mill Co., Nliddl 
town, Ohio, has changed its nam 
Armco Steel Corp. The chang: 

not involve any change in the 
panv’s structure, personnel, or po 









Thurston & Braidich, New York. 
ippointed Hukill Chemical Corp 
Cleveland, to handle their lin 
gums for the varnish, lacqu 
illied industries 


Locke Inc. is the new nanx r tl 
Locke Insulator Corp., Baltimore, Md 


General Electric Co., Schenectad 
has appointed Charles W. Bentl 

issistant to the manager of a n 

Decatur, Ill., plastics molding plant 
David B. Folkerth has been named 
chemical department district repr 
sentative at the Pittsburgh. Frank I 

Golliher has been made production 
supervisor of the plastics division 


Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, appointed Howard M 
Hubbard as president 


Claude B. Schneible Co., Detroit, has 
placed George C. Schreiber in charge 
of the Northern Illinois and Wisco 


sin territories with headquarters 


Chicago 


Pennsylvania Salt Mfg. Co., Philad 
phia, has appointed William D. W 
son as district sales representative 
northern New Jersey and New Y 
City for the special chemicals divisio 
John M. Davidson has been named a 




























Q@APER MILLS 


FW waste heat boilers are 
used in sulphite paper mills for 
cooling SO, gas. 


@MMONIA MANUFACTURE 


Gas processing by means of heat 
recovery in the manufacture of am- 
monia is effected most economically 
by FW waste heat boilers. 


@OPPER SMELTING 


In the plant of a copper and smelting 
refining company in Utah FW waste heat 
boilers generate steam for plant opera- 
tion at 430 Ib. pressure and 700°F. final 
steam temperature. 


deny teaketntereibiem FOSTER WHEELER 
WASTE HEAT 


he 
iM 


a ae 


> BOILERS 


@EMENT INDUSTRY 


How can you achieve maximum fuel economy In dry process plants where the pulverized rock is 
and effective temperature control through delivered to the calcining kilns in a dry state, sufficient 
waste heat recovery at your plant? steam can be generated by FW waste heat boilers to pro- 
vide all of the power requirements of the plant including 
quarrying, grinding of rock, operation of kilns, grinding of 
clinker, transportation and loading. 


Where can waste heat boilers with ex- 
tended surface elements be used to 
best advantage? These and many 
other questions are answered in 


Catalog WHB 47-4. Write Q@ETROLEUM INDUSTRY 


FOSTER WHEELER CORPORATION A large portion of waste heat in petroleum refining may be 
165 Broadway, New York 6, N. Y. recovered by the use of FW waste heat boilers. In some cases, 


sufficient steam can be generated to operate an entire distillation 
or cracking unit. 


Q@HEMICAL PLANTS 


Waste heat boilers of a wide variety have been developed by FW for 
use in chemical plants. 


FOSTER G WHEELER 
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| the division’s Pittsburgh district sales 


| representative. 


if you R P ROBLE Re Houdry Process Corp., Philadelphia, is 


consolidating its executive, sales and 


is DIFFERENT engineering headquarters in Philadel- 


phia. 






















Air Reduction Sales Co., New York, 

| has appointed Walter Wilkinson man- 
ager of the newly formed liquefaction 

| division. The division will have four 

| sections: a process analysis section un- 
der J. L. Schlitt; a physics section 

_ headed by Dr. C. C. Van Nuys; an 
experimental section under Wolcott 
Dennis and a special projects section 
headed by William Soherr. 




































Our plant is widely recognized for its ability to solve 
unusual problems in the chemical process field. Prac- 





Maas & Waldstein Co., New York, has 
| elected G. Klinkenstein, formerly vice 










tically every job in our modern shops is a special job. president and general manager, presi- 
If your requirements don’t conform to mass production dent. 
thods, bri it to G-B. I ization, ill 

a. ee wee a ee Cabot Carbon Co., Boston, subsidiary 
of Godfrey L. Cabot, Inc., will have its 

MEN OF WIDELY VARIED TRAINING. EXPERIENCE AND southwestern headquarters in Pampa, 

SKILLS—Engineers, metallurgists, pattern makers, skilled nex. 

foundrymen, machinists and welders—all artisans with Masonite Corp., Chicago, has ap- 

the know-how. pointed T. M. O’Neil manager of its 





chemical products division. 






MACHINES OF STANDARD AND UNUSUAL CAPACI- 
TIES, TOOLED FOR PRECISION WORK. A 26’ stroke Marley Co., Inc., Kansas City, Kan., 
planer with 146” bed, 26’ diameter boring mill, welding | has changed its Los Angeles office ad- 





dress to 810 South Sprint St. Harold 
A. Dresser has joined the Los Angeles 
sales department. 


machines for electric fusion, gas, helium arc and atomic 


welding (list others) 


EXPERIENCE COVERING 66 YEARS producing special- Young Radiator Co., Racine, Wis., has 
ized and standardized chemical process equipment, in- purchased the Atlas Imperial Diesel 
cluding single and multiple effect evaporators; filters, Engine Co. plant and facilities at Mat- 
pressure and vacuum, of cast iron, steel, bronze and toon, Ill. 

stainless steel; flakers and flaker drums; caustic pots; 
large special grey iron castings; cast iron pipe fittings, 
large and special; chemical plant equipment; concentra- 
tors; condensers, surface, vertical and horizontal; con- 
densers, barometric; crystallizers, open or for vacuum; Centro Research Laboratories, Briar- 
fly wheels; fusion kettles, fire heat and jacketed types; cliff, N. Y., is expanding activities to 
heaters; heat exchangers; heavy and light plate work; ie Uk ae melee 
kettles, plain and jacketed; retorts; rotary vacuum filters; now being inaugurated. P 
vacuum filters, continuous; vacuum pans of all standard 










Reinhart Chemical Corp., New York, 
has moved to the Chrysler Building, 
405 Lexington Ave. 










metals; Vallez rotary filters; Webb cotton presses. Ebasco Services Inc., has appointed A 
P. Schnyder as engineer for pulp and 
With enlarged plant capacity, and completely mod- paper mills. 
ernized equipment, G-B is in position to give your 
requirements prompt and personalized service. We Commercial Solvents Corp., New 
invite your inquiries. York, has appointed C. R. Woodfill 





manager of the industrial chemical 
livision. 


Interchemical Corp., New York, has 

GOSLIN BIRMINGHAM MANUFACTURING CO., INC. chested Eeny 1. Tolane the 
BIRMINGHAM 1. ALABAMA board of directors of the corporation 

Diamond Alkali Co., Cleveland, has 


appointed J. C. McKenna manager o! 
chromium chemical sales. D. G. Hood 
| has been named to supervise sales to 
the glass industry. 

















NEW YORK: Goslin-Birmingham, 350 Madison Ave 





CHICAGO: F. M. deBeers and Associotes, 20 N. Wacker 
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OR COMBINATION 
OF BURNERS FOR 


YOUR NEEDS 















The factory, salesrooms and general offices of National Airoil Burner 
Company, Incorporated, are housed in this modern daylight plant 
at “L” Street, Sedgley Avenue and Pennsylvania Railroad, in the 


great Northeast industrial section of Philadelphia. 


Whether you burn oil, gas or a combination of these 


fuels, there’s a NATIONAL AIROIL BURNER for 












your job. 





Our more than 35 years’ experience in the design, 





development and manufacture of all types of in- 





dustrial burners is at your service. 





Ask us about your requirements . . . we'll gladly 





give you full information. 
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THE RIGHT BURNER 


TYPE “SA” 


Uses steam or com- 
pressed air for atomiz- 
ation. Thoroughly atom- 
izes and completely 
burns the lowest and 
cheapest grades of fuel 
oil and tars. Requires 
only low oil pressure 
and temperature. 


TYPE “SAL” 


Large capacity burner 
of steam atomizing 
type Adaptable to 
large boilers or dual 
fuel systems. Is_ fre- 
quently used for firing 
boilers above existing 
coal grates. 


TYPE “SAR” 


(Where steam, or gas 
is available for atom- 
izing) safely and effi- 
ciently burns residuums 
obtained from process 


COMBINATION 
GAS AND 
OIL BURNERS 


An “‘Airocool’” Gas 
Burner in combination 
with a Type “SAR” 
Steam Atomizing Oil 
Burner. Type “ te 
safely and efficiently, 
burns residuums ob- 
tained from process 


“AIROCOOL” 
GAS BURNER 


Venturi type. Patented, 
long-life ““Airocool” 
Nozzle assures trouble- 
free operation and pro- 
vides low turndown 
without burnback. 


MECHANICAL— 
PRESSURE 
ATOMIZING OIL 
BURNER 


with multi-vane type 
air diffuser to give a 
positive swirl to enter- 
ing combustica air. 


TYPE “’S-A-D” 


(Refuse Oi! Burner) 
burns acids or caustic 
oils, sludges, asphalts, 
tank bottoms, polymer 
oils, heavy petrolatum, 
organic oil residuums, 
waste cutting oils, sul- 
phite pulp liquors in 
combination with fuel 
oil 


I\II||(BURNER CO., INC. 


Main Offices & Factory: 1235 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2nd National Bank Bldg., Houston 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 





















































GRINDING 
AND MIXING 
EQUIPMENT 





No. 6—Jacketed Steel Ball Mill with 
Silent Chain and Motor Drive. 


No. 3C—Pebble Mill with “Compack” 
—motor drive. 


and Paste double-arm 
Mixer. 


TETTMEM Abbe + 


375 Center Ave. 


LITTLE FALLS, WN. J 


256 


No. 6—Mass 





MB woerx 


CONVENTION 


PAPER 





CONTENTS 


Acetic Anhydride 

Polythene and Teflon 
Engineering Education 

Unit Operations Laboratory 
Permea>ility of Polyethylene 
Nothing's True, Nothing's False 
BO-Sec lodine 

Coal-Based Chemicals Decline 
Radio-olloids 


Non-Electrolytic 


Searles Lake Deposits 


Chlorine 


Faith in Incentive Economy 





Anhydride 
Corroded Aluminum 


Acetic 


IN rHe manufacture, shipment and 
of glacial acetic acid considerable 
is made of aluminum vesscls and 

Corrosion resistance of this 

material is very good when, as is 


normal, the acetic acid contains traces 


pipelines 


of water. In perfectly anhydrous ace- 


tic acid, however, the rate of corrosion 
is quite rapid and care must be taken 
in industrial practice to ensure that 
anhydrous acetic acid does not come 
into prolonged contact with alumi- 


convenien! t the operator 


JACKSON & CHURCH COMPANY'S ZENITH 
CONTINUOUS PULP PRESS offers GREATER 
efficiency and GREATER profits with the hy- 


STANT, UNIFORM a 


A PRODUCT OF 


ABSTRACTS 


m. The only circumstances unde: 
which anhydrous conditions are like! 
to be produced and maintained is b 
the addition of acetic anhydride t 
The rate of corrosion of 


anhvdride 


icetic acid. 
aluminum by 
greater than that by glacial acid but 
s much smaller than the rate by an 
hydrous acid. From the corrosion 
standpoint therefore, it is the presence 
f small amounts of acetic anhydride 
in acetic acid which is particularly 


acetic 


= 
undesirable 


’ ind R. M. Kitchen, Shawini 
eals Ltd before Canadian In 
‘hemistry, Montreal, June 194% 


Polythene and Teflon 


POLYTHENE was first produced by 
the English and was introduced to this 
country by the Navy during the war. 
Polythene is the trade name for poly- 
ethylene, and is produced in varying 
grades having different molecular 
weights. The most common grade 
has a molecular weight of 18,000. 

Outstanding characteristics of Poly- 
thene are its specific gravity (0.85- 
0.90), ease of fabrication, superior 
electrical qualities, and relatively low 
cost. During the war, the American 
output was used by the Armed Serv 


7 + 


4 Now Available 
with )& C's Newest 


Development... The 


Floa ting 


These ] & C engineering tr pi found only 
in Zenith Press re av ible to paper pul; 


JACKSON & CHURCH COMPANY, SAGINAW, MICHIGAN 


wete 


SINCE ‘81 
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WE'RE PROUD OF 
DIAMOND'S NEWEST 
CHEMICAL WORKS 













Diamond Alkali Company’s newest chemical plant, the 
Houston Works on the Houston Ship Channel, recently went on 
stream, manufacturing chlorine and caustic for what it’s able 
young president, R. F. Evans, so aptly described as “the living, 
growing, expanding chemical industry.” Brown & Root, Inc. are 
proud to have been selected for engineering and construction 
of this great plant—proud of the part we have in the process 
industry in the Southwest, which is fast securing its position as a 
world chemical capital. 


BROWN & ROOT, Inc. 


P. O. Box 2634 Houston 1, Texas 
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WHY you CAN ices for shielding of electrical cable. 
(he postwar lead shortage has in 


creased the demand for the plastic 


Life sheathed type cable, one communica 
tions company replacing all their old 
| cable with the newer, plastic sheathed 
| type. 
leflon, the trade name for polytet 
rafluoroethylene, has aroused wide 


spread interest because of its complet« 
ON = inertness to any known chemicals and 
i | ea its wide temperature range of opera 


tion. It is usable from —50 deg. | 

































































= -_ | to 327 deg. C., the transition point 
= a where the matcrial softens. 
: 1 “ lo date, it has not been possibl 
. = 
. : — | to determine the molecular weight of 
~ 
' L | Teflon because its inertne yrevents 
= a j » ts . ” P . 
pt _— ! | the use of known methods for thi 
determination. It is quite dense, hay 
‘ ~ | ing a specific gravity of 2.2. . 
~, Ihe method of fabrication of Tef 
ase I lon include the use of powdered metal 
— techniques, wherein the grains ar 
; > cold pressed, followed by sintering at 
*% — temperatures above 327 deg. C. tran 
~ sition point. ‘The rate of extrusion, 
S Ss. —— | ft. per hr., is slow. 
ae ; ; - 
——, E. B. Yelton, Jr, E. I. du Pont d& 
—— Nemours & Co., before Knoxville-Oa 
tide Section American Institute 
hemica Engineers, Knoxville, May 
Engineering Education—Plus 
é ; lopay, social studies are receiving 
‘ : cmphasis as desirable adjuncts to an 
t | cngineering education. Several schools 
Ns | are stressing this point; others are d¢ 
| bating the procedure to follow; still 
_ more are talking about the subject. 
hese men are looking air bubbles -y are testing Aerofi a - 
I n are looking for air bubbles... they are testing Aerofin heat Industrial employers of engineers arc 
transfer coils with air pressure for structural defects. increasingly interested in educational 
; courses that encourage young men in 
‘re are no bubbles 7 . - . sw - ; 
If there are no bubbles, it means the immersed Aerofin unit has with understanding human values in labor, 
stood the terrific strains of steam and hydrostatic pressure tests and economics and history. The test of the 


challenge lies in the ability of the col 
leges of engineering and other col 
Your assurance of dependability is Aerofin’s rigid testing . .. backed leges in our institutions to cooperate 
effectively in the right courses. 
Development of a strong profes 
pletely tested sional consciousness by engineers is de 


is ready to give you long, efficient service. 


up by selected materials and advanced design. Every unit is com- 








, ' > sirabl $ S yne 

Another part of the same story of leadership — st ) — — . r 

, : mucn desired resu Call DC 1 DICdak 

is the accuracy of the famous Aerofin ratings ° Durability ing down of narrow parochialism 

good for the life of the unit. °*D = which too often is noticed in eng) 

, ®pendability neering societies through actions which 

All this effort is to maintain and improve ? Maximum indicate a sort of inbreeding. Another 

Acrofin’s leadership in the manufacture of Efficiency beneficial result is the rise in publi 
hich efficiency heat transfer coils for ; esteem for engineers which will fol 

g crenc t transfer coils for all THESE ARE THE 1 professional consciousness among 

heating and cooling applications. PRODUCTs OF engineers 
With the basic elements of an eng 





necring education—science, techno 
ogy, professionalism and the socia 
studies established in reasonable pt 

portions—what then remains to follo 

the “plus” sign on the left of out 
410 South Geddes St., Syracuse 1, N. Y (Daal -2-12, RG TION educational equation? 

I'he last clement necessary to con 

NEW YORK + CHICAGO + CLEVELAND + DETROIT + PHILADELPHIA + DALLAS +» MONTREAL plete the education of the engineer 





AEROFIN 
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78,000 h.W. 
RECTIFIER INSTALLATION 


TO MEET LARGE D. C. POWER REQUIREMENTS 


Input, 13,800 volts, 3 phase, 60 cycle, A. C.; Output, 650 volts, D. C. 


INCLUDING TRANSFORMERS, SWITCHES, SWITCHGEAR, SUBSTATION STRUCTURES, 
RECTIFIERS, CIRCUIT BREAKERS, REACTORS, RELAYS, CONTROL BOARDS, BUS 
SYSTEMS, AND AUXILIARIES— OVER 700 ITEMS. 


LOCATION AND INSPECTION: 

Equipment is in original operating positions at 
former Alcoa Plant, Burlington, N. J. Engineering 
inspection may be arranged through the Phila- 
delphia WAA Regional Office, Walnut 2-8770, 
Extension 799. 


GENERAL CONDITIONS OF SALE: 


Equipment is offered to priority and non-priority 
buyers on a priority preference basis. Prospective 
buyers may bid on the entire unit or on one 
complete Rectifier line plus items not exclusively 
a part of any one line. 


IMPORTANT 


Send for SPECIAL LISTING PHL-61-452 for | 7] sie if ee 
SPECIAL CONDITIONS OF SALE AND aaa — 
SPECIAL TERMS. AIN RECTIFIER ROOM 








BIDS OPENED—10 A.M, (EDST) JULY 30 
at Philadelphia WAA Customer Service Center. 


VETERANS OF WORLD WAR Il, purchasing for use in their 

own small business, agricultural or professional enter- 
C prises must certify that they, or they together with other 
eligible veterans, own more than 50 percent of the 
proprietary interest in the enterprise for which they 
are purchasing. 


< ' 


All items currently being purchased by the Federal z ah Me Fas se q 
Government for National Defense are subject to withe @SRIN> Di iMmiE Ju) ome ses “Sa ae 
drawal, transfer or purchase with priority by the National 
Military Establishment, up to the time of a contractual 
commitment for sale. 








Philadelphia Customer Service Center PH-1440 
Lafayette Building - 5th & Chestnut Sts. + Phila. 6, Pa. 








MAIN CONTROL BOARD 





CHEMICAL ENGINEERING ¢ JULY 1948 





We Oeming Pumps 


THIS ONE PLANT! 





A complex problem of selecting pumping equipment for a new steel plant 
was simplified by the COMPLETE line of standard Deming Pumps. Auto- 
matically, the complete responsibility for the entire installation was 
concentrated in one reliable source—the Deming Distributor backed up 


by The Deming Company. 
Partial List of Services 


Performed by Deming Pumps 


DEMING CENTRIFUGAL PUMPS of various types and capaci- 
ties were selected for cooling tower service; spray pool service 
(as illustrated); saw cooling; and other requirements. 


DEMING TURBINE PUMPS were selected for descaling billets 
as they roll from the mills. 

DEMING SLURRY PUMPS were given the job of slag break- 
ing by pumping cold water on hot slag to shatter it into 
small pieces. 


DEMING POWER ROTARY FORCE PUMPS are used to pump 
fuel oil from tank cars to storage tanks. 


DEMING HIGH PRESSURE POWER PUMPS were selected 
to force oil thru pipe lines to the melt shop and oil-fired furnaces. 


DEMING CELLAR DRAINERS AND SUMP PUMPS remove 
waste water and oil which settles in low spots. 


When YOUR COMPANY faces a pumping problem, call the 
Deming Distributor in your area for the most efficient and 


economical solution. 


THE DEMING COMPANY 
525 BROADWAY + SALEM, OHIO, U.S. A. 









_ PUMPS AND WATER SYSTEMS 



















one which many of us are either reluc- 
tant to try to teach or feel too little 
qualified to approach. This element is 
allegiance to honor. We must realize 
our great opportunity to set high 
standards of behavior by example. The 
youth we are privileged to instruct 
need as never before every aid to hold 
their aspirations for a better world. 
They need guidance toward the re 
wards of honest work, charity of view 
point, tolerance and a dedication to 
service, which are attributes of good 


citizenship. 

c E MacQuigge, president of the 
society, before American Society for 
Engineering Education, Austin, Tex., 


June 14-18, 1948. 


A Unit Operations Laboratory 


THE uNtT operations laboratory can 
be and should be the most important 
technical course in the chemical engi- 
neering curriculum. It is here that the 
fundamental principles are applied to 
the study and solution of a given prob- 
lem. 

Many production supervisors, re- 
search directors, plant managers and 
others have been questioned concern- 
ing the work of young chemical engi- 
neering graduates. These officials have 
almost unanimously agreed that the 
young men have had a good technical 
education and can solve problems. 
However, they Pe agree that the men 
have weaknesses in the following order 
of importance: (1) inability to write 
good reports; (2) lack of good grammar 
either in speech or writing; (3) lack of 
appreciation of the economic factor in 
the selection, design or operation of a 
process; (4) a low degree of initiative 
in setting up an experiment to pro 
cure data; (5) poor judgment in deter- 
mining the necessary quantity and 
quality of data; (6) no appreciation of 
safetv in work. 

The unit operations laboratory at 
the University of Texas is operated in 
such a manner that at least the first 
five of these weaknesses may be reme 
died. No definite program of safety 
is in effect at present. 

The unit operations laboratory 
course 1s a two-semester arrangement 
In the first semester groups of three 
men each are assigned one project each 
week for six weeks and one long-term 
project for the remaining eight weeks 

In order to develop initiative, meth 
ods of procedure are not typed out for 
the men to follow in recipe fashion 

The men are encouraged to proceed on 
the basis of principles with which the 
are familiar by reason of their general 
training. However, early in the semes 
ter it may be necessary for the instruc 
tor to make suggestions on procedur« 
but he does not outline the attack. 

A difficult point with young men | 
determination of the amount and qual 
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Vie (Veu/ 


DE LAVAL VELOCITY-STAGE TURBINE 














A) Improved bucket and nozzle ring design, for high 


efficiency. 


oO Center line support and flexible mountings, to avoid 
misalignment from thermal expansion. 
o Steam chest in lower half of casing,to permit re- 
moval of casing cover without disturbing piping. 
© Improved speed control. Balanced regulating valve 


and direct acting governor permit close speed regu- 
lation. Speed can be varied readily while turbine is 


running. 
rt) Separate trip mechanism and emergency closing valve, 
operated by speed governor independent of speed regu- D E LAVAL 


STEAM TURBINE CO 





lating valve. 
And many other improved features. TRENTON 2, NEW JERSEY 


Adianta « Philadelphia « Los Angeles « Chicago « Pittsburgh 
San Francisco « St. Paul « Cleveland « Tulsa « Boston « Charlotte 
Detroit « Seattle « Toronto « New York « Kansas City « Van- 
T14 couver « Rochester « New Orleans « Edmonton « Denver « Salt 
Lake City « Winnipeg « Helena « Houston « Washington. D.C. 





TURBINES - HELICAL GEARS * WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS - CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS 
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Get the contamination OUT of your 
plant air with an _ engineered 
Schneible system. The Schneible 
Multi-Wash collector, by bringing 
the air into turbulent contact with 
curtains and sprays of such wash 
liquids as oil, water, etc., is remov- 
ing: soda ash, hydrochloric acid 
fumes, glycerin, resins, caustic soda, 
varnish fumes, plastic, rubber dust, 
mercury vapor, and other such chem- 
ical contaminants 


SAneihl, MULTIPLE INLETS 


FOR SIMPLIFIED DUCTWORK 


Featuring dirty air inlets at a TANGENT to the bottom, the Schneible 
Multi-Wash Collector permits direct connection of ductwork from all 
One centrally located collector can serve 
many operations concentration of ductwork in one header is 
eliminated. The exhaust fan is on the clean air side . and the 
wash liquid can be recirculated. Get the answers to your problems— 
send for Bulletin 410 





points of the compass 






CLAUDE B. SCHNEIBLE CO. 


Engineering Representatives in Principal Cities 
2827 Twenty-Fifth St., Detroit 16, Mich. 
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engineers are taught how to plot 
the governing equations of a problem 
to ascertain the definite relationship of 
the experimental data. The plotting of 
such data will show the erratic runs 
and indicate which ones must be re- 
peated. The instructor comments fre- 
quently and advises groups which are 
in difficulty. 

In order to stress the importance of 
the dollar sign in engineering work a 
process design problem is included in 
almost every project assignment. From 
the experimental data the men must 
find the optimum operating condi- 
tions for the solution of the particular 
problem. Results of the process design 
calculations and the recommendations 
are included in the formal report cov- 
ering the project. 

With respect to report writing, data 
obtained in the laboratory or library 
and all results of experimental work 
are useless if not accurate, arranged 
logically and presented clearly. Stu. 
dents are required to use a certain form 
of report. It is necessary for the labora- 
tory to have a standard report form 
which gives the students an insight 
into the principles of proper written 
presentation of data and conclusions. 


University of 


John J. McKetta, Jr., 
Texas, before American Society for Engi- 
neering Education, Austin, Tex., June 


14-18, 1948. 





Permeability of Polyethylene 


Tere has been a steadily increas 
ing demand for polyethylene for the 
pack: ging of chemicals and cosmetics. 
L, iquids as well as solids are packaged 
in polyethylene, which is now sup 
plied as blow molded bottles, flat 
sheeting, layflat seamless tubing, and 
in other forms. As in the case of 
most new materials, there is need for 
basic information on some of the 
properties of polyethylene. While 
there are data available as to its resist 
ance to chemicals, it is particularly 
difficult to find information on the 
permeability of liquids through pol) 
ethylene with the exception of reports 
on water vapor transmission. 

A very simple test for determining 
the rate of transfer of liquids through 
polyethylene film was developed and 


used. Table 1 gives the permeability 
values (expressed in gm. per 24 hr 


per 100 sq. in. per 0.001 in. of film 
thickness) for 36 polar materials. A 
wide variety of liquids was tested, in 
cluding water, organic acids, esters, 
ethers, ketones, alcohols, halogenated 
materials, liquids of both aliphatic and 
aromatic types, and nitrates and other 
nitrogen-containing materials. ‘The 
range of pang 7g values is wide, 
extending from 0.02 to 720, and even 
higher \ alues are et in the non- 
































Paper and Industrial Appliances, Inc., New York City, had to secure 
a reduction drive which would automatically shut-off the motor when 
the load increased (even slightly) on the IR CHEMIPULPER, manu- 
Sectional view of a Philadelphia Plane- factured for a large Eastern felt mill. They tried various electrical 


tory Geor Speed Reducer, double re- 


Come type. and mechanical devices, but none would suit their requirements —so 


in their own words: “The principle involved (in the “Philadelphia 
PlaneTorque”) appealed to us because, before the screw loading 
could increase sufficiently to damage a screw, the “PlaneTorque” 
would shut-down the motor, thereby avoiding any damage fo the 
screws. The first “PlaneTorques” we installed shut-down the CHEMI- 
PULPER Drive motor in a number of cases and avoided damage to 


4 


our equipment.” 
Many hundred manufacturers, in various lines of industry, are using 


‘ the Philadelphia “PlaneTorque”’ to be sure that their machines cannot 
Cut-ewoy view of Philadelphic “PlaneTorque”—the switch 
responds to overloads more quickly than electrical thermal possibly be damaged from overload. Write for Planetary Catalog 


relays, since the mechanical action of the overload operates 

Re 0-68 CD Creehy 100, and please use your Business Letterhead when requesting same. 
PlaneTorque” can also be used on either horizontal or 

vertical Philadelphia “MotoReduceRs,” which ore available in 

@ wide range of horsepowers and ratios, 


Philadelphia Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK «+ PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Steel drums and pails 
Capacities 3 gal. to 55 gal. 
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SHIPPING and storage losses due to leakage, or 


contamination from outside sources, are eliminated 






a 


INLAND STEEL 
CONTAINERS 


The thinnest liquids or heaviest semi-solids can be 
shipped and stored without danger of leakage. Air 









tight closures combined with rugged strength to with- 
stand rough handling make Inland Steel Containers 
the cheapest and safest packaging for many prod- 







ucts. 






INLAND STEEL CONTAINER CO. 
Container Specialists 


6532 South Menard Avenue, Chicago 38, Iilinois 














polar liquids. It is believed that 
values could be reproduced to +5 
percent to 10 percent using this par- 
ticular test with constant temperature 
conditions. Inasmuch as these tests 
were run under uncontrolled labora- 
tory temperature conditions, some of 
the listed values may vary by as much 
as 25 percent or even 50 percent in a 
few cases. 

Table 2 lists permeability values for 
12 non-polar liquids. In general it 
can be seen that polyethylene is a poor 
barrier for these liquids. 


Table I—Polar Materials 


Perme- 

Material ability 

Ethylene glycol ..... oi -- 0.02 

2-Nitro 1-Butanol ........ 0.05 
Dimethyl phthalate ... 


Formic acid 856%...... 0.48 
Old Spice cologne..... 0.60 
n-Octyl alcohol 


Allyl alcohol ....... 


Auvergne ‘ologne .. 1.1 
n-Butyl alcohol 1.2 
Acetic anhydride 1.3 
Methyl! alcohol 1.6 
Ethyl aceto acetafe 1.8 
Nitroethane ...... 2.0 
Nitromethane ..... 2.1 
De 26 se60 oee8< 2.4 
Nitrobenzene ..... 2.6 
Glacial acetic acid. 2.6 
REED saedecesee 7.6 
Methyl ethyl] ketone 15 
Ethyl acetate ..... 21 
Propionaldehyde 25 
Dimethyl! aniline .. 27 
Pe. wvennheeeeo x 29 
Acetyl chloride ... 38 
Mono chloro benzene 38 
Butyl acetate .... 40 
o-Dichloro benzene 59 
Ethylene chloride 79 
Dibutyl ether ... 200 
Diethyl ether : 110 
Ethyl bromide .. 680 
Chloroform 720 






Table II—Non-Polar Materials 


Perme- 

Material ability 
Kerosene ..... , 18 
Dn seecceses 20 
Turpentine ........ oa 61 
SCYFOMN® sccccccses coe 240 
Xylene (commercial) . 260 
ED cecceeeeseces« 320 
Gasoline (with TEL). 440 
Petroleum ether ...... 470 
Benzene ....++-+eee. 490 
Carbon tetrachloride .. 600 
Liquid bromine ...... 2,100 
Carbon bisulphide .... 5,200 


J. H. Parliman, Plax Corp., before the 
Society of the Plastics Industry, Atlantic 
City, May 20, 1948 


Nothing’s False, 
Nothing’s True 


Knowinc the probabilities asso 
ciated with the interpretation of an ex 
perimental result, the scientist can 
move with greater confidence, eithe: 
to apply his finding to practical pur 
poses or to reinvestigate the phenom 
ena involved. 

The use of statistical techniques in 
experimental work leads to a new con 
cept and philosophy of the relation 
ship of the experimenter to the physi 
cal world. In this concept, nothing 
is either surely true or surely false; 
things are only relatively probable o1 
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Steam Jet Ejectors 
and 
Barometric Condenser 
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Typical flow sheet for black liquor processing in the Kraft paper industry, showing location of Worthing- 
ton Worthite Pumps at right of each of the five evaporators. Besides resisting corrosion, these pumps 
must be absolutely dependable for long periods, since shutdowns for packing or repairs cannot be 
tolerated. 




















Worthite Type CG Pumps 
on evaporators concen- 
trating block liquor. Note 
water seol line to stuffing 
boxes, preventing air in- 
leakage, shoft wear and 
pocking disintegration. 
Pumps are repocked only 
at normal overhaul shut- 
downs. 








Hundreds of Worthington Stand- 
ard Evaporator Pumps — in super- 
stainless Worthite — are now used 
in black liquor processes like the 
one shown, with perfect perform- 
ance records up to eight years, and 
repairs practically nil. 

For this and any other evaporator 
service, Worthington has evolved a 
scientific method of selecting ex- 
actly the right pumps for size, speed, 
capacity, head and NPSH...to 
avoid uncovering or flooding. 


What is YOUR Application? 
Worthite Pumps also handle caus- 
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tics, sulfates, nitrates, distilling 
solubles, pectin, streptomycin, 
acids, alkalis, clear liquor, ‘heavy 


syrups’ and slurries. Services in- 
clude feed, transfer, circulation, un- 
loading and condensate removal. 

It will pay you to put this cost- 
saving efficiency into your own 










Worthite Type CG Pumps 
on multiple-effect black 
liquor evaporator. Installed 
in 1940, these pumps have 
required no repair parts, 
show no signs of corrosion 
or wear. Noiseless in oper- 
ation, they automatically 
adjust to varying rates of 
feed, without flooding, cav- 
itation or uncovering. 








pumping of corrosive or corrosive- 
abrasive liquids. For further proof 
that there's more worth in Worthington, 
call your nearest District Office. Or 
write to Worthington Pump ie 
and Machinery Corp., Centrifugal ) X 
Pump Division, Harrison, N. J. By 
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as it Grows! 
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LORIDIN Fullers Earth 


introduced by the Floridin Company almost 
a half-century ago as a superior adsorbent 







for removing tars. gums, color bodies, ete., 





from petroleum Oils «6.666 eee eee ee eee wees 
Has gradually extended its usefulness to the 
benefit of various industries. 
The Floridin catalog now offers more than a 
score of different products of Fullers Earth and 
Activated Bauxite for the requirements of .... 











Oi Refining Pipe Line Drying 
Desulfurization Poly merization 
Dehydrogenation Treatment of Waste 
Solhent Reclamation Selective Catalysis 





Water Treatment 
Formulation of Insecticides and Fungicides 


Sceccyg — 
FLORIDIN 


Fullers Earth - Activated Bauxite 


PRODUCTS 
FLORIDIN COMPANY 










ADSORBENTS 


Dept. A, 220 Liberty St., Warren, Pa. 








relatively improbable. New proced 
ures for scientific investigation based 
on this philosophy take into account 
crrors duc to human failings or imac 
curate mstruments. 

While phenomena im nature are 
exact and reproducible, our observa 
tions of them are faulty and subject to 
variation from a large number of small 
errors, which may be due to impure 
materials, imperfect measuring imstru 
ments, human errors, uncontrolled 
factors, or the like. In order to be 
sure that the main cffect exists as the 
scientist suspects, it must be large 
in| Comparison to the variations en 
countered in measuring it. In order 
to judge whether the main effect is 
real or not, the scientist may either 
calculate the plus or minus limits for 
the main effect and consider how small 
it could be, or he can calculate the 
probability that the variations in 
measurement would give mse to a 
value for the effect as large as that 
obtained. 


W. L. Gore, E. I. du Pont de Nemours 









86-Sec. Iodine 


Ar east 160 radioactive isotopes 
of 35 different chemical elements are 
produced when uranium undergocs 
nuclear fission. In general, the iso 
topes whose half-lives are only a few 
minutes or seconds cannot be isolated 
before they disappear by decay Ihe 
chemical nature of iodine, however, 
permits a very rapid and clean sepat 
ation from all the other fission cle 
ments. ‘The half-life has been rede 
termined as 86 +1 sec. ‘This was 
facilitated by measuring the radiation 
which passed therough a 2-mm. alum- 
inum plate. The aluminum absorbed 
much of the beta-radiation coming 
from other iodine fission products, but 
the extremely hard beta-rays of 86 
sec. iodine were absorbed only slightly 

It was found that an aluminum 
thickness of 12.6 mm. is required t 
completely absorb the 86-sec. iodine 
beta-rays; thus their maximum energy 
must be 6.54 million volts. This is 
the highest beta-ray energy yet 1 
corded for anv known fission product 
lhe gamma rays were also found to b« 
harder than those of any other identi 
hed fission isotope. <A thickness of 
17.3 mm. of lead was needed to reduc« 
the gamma intensity to one half, thus 
establishing the energy as 2.9 million 
volts. 

Mass number of the 86-sec. iodine 
was shown to be most probably 13 
Mass numbers 137, 138, and 139 were 
ruled out because it was shown that 
the 86-sec. iodine does not decay t 
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The mirror shown here was made from the first piece of plate glass made commercially 


in this country. It was cast in 1870 in the factory of Captain J. 8. Ford and now adorns 


This glass reflected a bright future 


the home of his granddaughter, Mrs. Nell Ford Torrey. 


for an infant American industry 


Back in the days before the bustle, 
when gaslights gleamed in the nation’s 
homes, an enterprising gentleman be- 
gan to tackle the problems of making 
plate glass commercially. 


His experiments resulted, many 
years later, in three thriving glass fac- 
tories in Western Pennsylvania. The 
region roundabout provided his plants 
with an abundant supply of coal, natu- 
ral gas, white sand and grinding sand. 
But he lacked the all-important alkali, 
Soda Ash. And Soda Ash, in turn, 


WYANDOTTE CHEMICALS CORPORATION | 
WYANDOTTE, MICHIGAN . 


da Ash e Caustic Soda e Bicarbonate of Soda e Calcium Carbonate « Calcium Chloride « Chiorine « Hydrogen « Dry ice « Glycols 
Ethylene Dichloride « Propylene Dichloride « Chloroethers ¢ Aromatic Sulfonic Acid Derivatives e Other Organic and Inorganic Chemicals 
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required a source of limestone and salt. 

In 1890, while traveling northward 
on the train, the glass-maker heard a 
fellow-passenger’s “hard luck” story 
of a rolling mill that had drilled for 
natural gas in Wyandotte, Michigan, 
and struck rock salt instead. 

For Captain J. B. Ford, founder of 
America’s plate glass industry, the tale 
of the “useless” salt ended a long 
search for a vital raw material. 

On “hard. luck,” 
hunch, Captain Ford —then a man of 


courage and a 


OFFICES IN PRINCIPAL CITIES 


eighty —stepped off the train to 
establish the company that is now 
Wyandotte Chemicals Corporation. 

Throughout its 58 years of growth, 
Wyandotte has maintained its interest 
in the glass industry and remains to- 
day one of the principal suppliers of 
Soda Ash. 

During 1948, with a plant expansion 
of $25,000,000, the company will place 
in operation facilities which will ma- 
terially increase its production of this 
basic chemical. 


andotte 


REG. U. S. PAT. OFF 
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AMMONIA AIR BLAST COIL 
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Stainless Pipe Pre-fabricated by Pioneer Specialists 


Fifteen years ago, we pioneered in developing methods for welding and shop pre-fabri- 
cation of stainless steel piping. Today, we use the latest “inert-gas-shielded-arc” welding, 
which has only recently become commercially available. Photo above shows one of fifty 
headers recently completed, all alike and each to very exacting tolerances. Curved sections 
were heat treated to very rigid specifications, after bending, then pickled, passivated and 
re-checked. insides of welded joints were made absolutely smooth. No job is too large 
or too small for our facilities and none too difficult for 
our engineering experience. . . . Most utilities and large 
industrial plants know the perfection of our patented 
Westport Welded Joint and our high pressure, high 
temperature pipe engineering and pre-fabrication, for 
we have been in this business for 49 years. Write vs, or 
send your prints for an estimate. 














REPRESENTATIVES IN BOSTON, NEW YORK, 
WESTPORT /JO/NT CLEVELAND, MOBILE AND HAVANA 
W. Kh. MITCHELL & CO., INC. 
2948 ELLSWORTH STREET 
PRILABDELP MIA 46, PA. 

































the well-known xenon or cesium iso- 
topes of these masses. Assignment to 
a mass below 136 is improbable. 








(. W. Stanley and S. Katcoff, Los Ala 
mos Scientific Laboratory, before Division 
of Physical and Inorganic Chemistry 
American Chemical Society, Chicago, April 
19, 1948 





The Decline of Coal- 
Based Chemicals 


(ne pay of expansion of the or 
ganic chemical industry based on coke 
oven naphthalene and benzene has 
reached the twilight stage. Further 
substantial growth depends on new 
sources of supply, cither from petro 
leum or by the treatment of coal in 
new ways. 

The supply of napthalene and 
benzene has been dependent almost 
entirely on the operations of the by 
product coke ovens in the steel in 
dustry, and in the manufactured 
domestic gas industry, the naphthal 
ene being obtained mainly from the 
byproduct coke-oven tar, and the 
benzene from the coke-oven light oil, 





derived by scrubbing the coke-oven 
gas. The use of coke ovens in the 


production of domestic gas has been 
static or declining over the past two 
decades so that the really important 
source of supplies depends on steel. 

Steel and coke oven operations 
reached a peak in 1929 which was 
only exceeded in the war period of 
1940-1944, with a sharp drop in 
1945-6 due to the coal and steel strikes 
and renewed upward trend in 1947 
he plans for coke oven expansion are 
such that further growth will be slow. 

It will be of great interest to watch 
new developments in coal treatment 
and in coal byproducts which may 
extend the field of industrial organic 
chemistry on the basis of raw mate 
rials at a price low enough to encour- 
age such developments. Unless such 
develop, coal-based products seem 
fated to be of steadily decreasing im 
portance in the field of synthetic o1 
ganics with greater and greater em 
phasis on products based on petroleum 
or natural gas. 


John M. Weiss, before American Insti 
tute of Chemical Engineers, Cleveland 
May 12, 1948 
Radiocolloids 


INTERPRETATION of where radio 
active elements go following the ex 
plosion of an atom bomb over land 


or over water will depend to a large 


extent on a knowledge of radiocol 
loids. 
The existence of these radioactive 


particles, which may be grains of solid 
matter, droplets of liquid, or bubbles 
of gas dispersed in other substances 
has been known for years. They have 
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Dissolving & Dispersing 





Cowles Ultra-Gast Dissolucr 


Duc the Cowles Dissolver and 
Disperser not by the simplicity and 
apparent conventionality of its de- 
sign, but by the vast increase in its 
production output. Made by an old- 
line company, it has behind it years 
of experiment, wide field experience, 
and six years’ intensive field test. 
Every machine ever turned out is in 
active operation today, only 
earliest models requiring 
minor replacement of fric- 
tion parts. 


The Cowles Dissolver is 
a soundly engineered ma- 
chine of rugged stability, 
made from the finest 
materials and equipped 
with nationally-known 
bearings, motors and rub- 
ber mountings. It departs 
from conventional practice 
only in applying a little- 
used phenomenon of hy- 
draulics to achieve rapid 
and thorough particle con- 
tact between the separate 
components of a solution 
or dispersion. 


By driving a portion of the reactants thru the 
total mass of the materials being treated, the Cowles 
Dissolver produces fast, practically true solutions 
that do not have to stand in order to dissolve sus- 


pended particles. Its dispersion and suspensions are 
so intimately mixed that balling, 
sedimentation are avoided. 
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clumping and 





Pa CcORP ORAT EN, 


Associate: Alexander 











Designed to Your Special 
Requirements in Dissolving 
or Dispersing — 


















Faster on all miscible 
and partially miscible 
solutions, intimately- 
mingled dispersions and 
collodial suspensions. 


% liquids in liquids 
% solids in liquids 
% gases in liquids 


CAYUGA N. 


Fleck, 





Ltd., Ottawa, Ont. 
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Well, Doc, how 
long will t live? 


The service life of your stainless steel processing 
equipment is determined by your fabricator. In the 
professional skill of his mechanics, welders and 
craftsmen lies the answer to the useful life of 
that equipment 

For stainless fabrication requires a specialist — 
with manpower trained, experienced and equipped 
for that work. A general practitioner might miss up 
on something that would impair the strength or 
corrosion resistance of stainless steel. The special 
technique required for sound welds — the right de 
gree of heat in welding a seam, the proper finish 
for your application — round corner construction to 
allow removal of corrosive materials — these often 
determine how long your equipment will “live” 
in service. 
























Years of working with stainless steel have shown us 

that many hidden weaknesses in the finished vessel §, BLICKMAN, INC. 
can be avoided by proper methods of fabrication. 607 GREGORY AVENUE 
For your next stainless steel vessel, consult with us. WEEHAWKEN, NEW JERSEY 
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SEND FOR THIS 
VALUABLE BOOK | 


A request on your letter- 
head will bring our 
gvide, “What to Look 
For When You Specify 
Stainless Steel for Your 
Processing Equipment.” 
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now attained special significance in 
view of the increasing use of radio 
active materials. 

Under certain conditions, radioac 
tive elements from the splitting of the 
uranium atom have been found to 
act in a disconcerting manner. They 
tend to stick to the walls of vessels, 
to settle out from solution, to move 
about slowly and, in short, to do the 
unexpected. 

It has been found that when thes« 
troublesome properties of radioactiv« 
elements occur, they are probably duc 
to the coming together of individual 
radioactive molecules to form larg¢ 
colloids, and because these particles 
happen to be radioactive they are 
called radiocolloids. The properties 
of radiocolloids are best summed up 
by describing them as sticky, sluggish, 
and obsti ate. 

Any radioactive element can bx 
come a radiocolloid. The principal 
condition under which a radioactive 
element present in solution becomes 
a radiocolloid is through a reduction 
of its solubility to such a point that, 
if the radioactive elements were 
present in weighable amounts, it 
would form a visible precipitate. 

A knowledge of the conditions under 
which radiocolloids may be formed is 
of great importance when the design 
of experiments using radioactive ele 
ments is made. This is true in the 
fields of chemistry, physics, or biolog. 
For example, the nature of the dis 
tribution and excretion of a radio 
active element present in the body in 
volves a consideration of the rate and 
extent of radioactive colloidal proper 
ties. An analysis for radioactive ele 
ment may appear to be erroneous be 
cause part of the radioactive element 
may be stuck to the walls of its con 
tainer. 

J. Schubert, Argonne National Labor 
tory. before Division of Colloid Chemistry 


American Chemical Society, Chicago 
April 19, 1948. 


Non-Electrolytic Chlorine 


CONSIDERABLE interest in non 
electrolytic processes for the produc 
tion of chlorine developed during the 
early part of the war because of un 
precedented demands and the pos 
sibility of shortage of electrical power. 
A general interest still exists in such 
a development due to the economic 
desirability of divorcing the manufac 
ture of chlorine and caustic now co 
produced in the electrolytic processes. 

While the demand for caustic at 
present exceeds that produced with 
chlorine, it is the general belief that 
the market for chlorine will = 
to expand even beyond the peak o 
the war effort. The increased a 
of byproducts and the availability of 
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Sorbitol is a polyhydric alcohol with many unique 
properties which make it valuable in certain types of 
processing and synthesizing. Chart compares viscosity 


of sorbitol with glycerin at various concentrations. 


SORBITOL 


is much more Viscous 





Sorbitol solutions are inherently much more Other characteristics that increase sorbitol’s use- 
viscous than the lower polyalcohols—even at high fulness as a conditioning agent are its narrow 
humidit V. Cr ynditioners of moderate Viscosity and h imectant range, its slower rate of moisture change 


wide humectant range have a high moisture con- at various humidities. and the fact that it is non- 


tent at high humidities so that their viscosity 1s olatile. Sorbitol is compatible with other materials 


almost like water. é 
normally encountered in conditioning problems. 


Materials conditioned with lower polyols are Its chemical stability keeps it from breaking down 
apt to be soggy or limp in damp atmospheres. or decomposing in use. 

Satisfactory low humidity properties can usually 
be attained with sorbitol solutions alone, although 
in some cases they can advantageously be com- Purity is the highest ever. Its price is not subject 


bined with other less viscous conditioning agents. to wide variation and the trend is downward. 


e 
INDUSTRIAL 
CHEMICALS 
| DEPARTMENT 


ATLAS POWDER COMPANY, Wilmington 99, Del.* Offices in principal cities « Cable Address—Atpowco 
Coa “ie tick, ae a nm eS) 


Sorbitol is readily available in large quantities. 
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New “Power-Package’ Unit for 
Roller and Belt Conveyors 


THE STANDARD 


HANDI-DRIVE 








New self-contained drive unit 
simplifies and cuts costs of con- 
veyor planning and installation 


Here it is! A packaged power unit that gives every conveyor user the 
opportunity to be his own layout engineer to change his conveyor 


system to suit varying plant conditions in a minimum of time! 


Converts gravity conveyors to live belt or roller 
conveyor quickly . . at low cost 
The Handi-Drive is designed to provide quick, simple conversion of 
an ordinary roller conveyor to a moving or “‘live’’ belt conveyor or a 
conveyor with power driven rollers. Equally important, using standard 
units you can build a conveyor system custom-planned to your indi- 
vidual plant needs. Units are stocked at the factory — get them now! 


If you want to convert your present gravity conveyors to powered units 

or if you want to install your own new system send for the 
Handi-Drive Bulletin No.CM-78.It gives you complete design infor- 
mation and prices tells you how to lay out your system, gives com- 
plete data on inclines, belt and roller widths, curves, weights to be 
handled and types of packaging or units to be 
moved. Write: Standard Conveyor Company, 
North St. Paul, Minnesota. 


> 


’ 





SEND FOR HANDI-DRIVE 
BULLETIN 
GRAVITY & POWER 


CONVEYORS 


hydrogen chloride from chlorination 
processes justify a continuation of 
development work on non-electrolytic 
processes. 

The recently revealed German proc 
ess described in intelligence reports 
utilizes a molten salt mixture as 
catalyst and recovered the chlorine 
by absorption in sulphur monochlo 
ride. This process is believed to be 
competitive in cost with electrolytic 
processes used in this country. 

H. F. Johnstone, University of Illinois 


before American Institute of Chemica 
Engineers, Cleveland, May 12, 1948. 


Developments in Recovery of 
Searles Lake Deposits 


SEARLES is one of a chain of arid 
valleys in California lying to the east 
of the Sierra Nevada Mountain range 
and through which a glacial river once 
flowed. Most of the time the river 
ended in Searles Lake where dissolved 
minerals were concentrated by evapo 
ration. The resulting mother liquor 
now used is the result of equilibrium 
between evaporation and rainfall. 

Although there were two separate 
periods of inflow and drying up, it 
has been only recently that a lower 
salt body was discovered or recognized. 
This structure, compared with the 
upper, is low in potash. It does, how 
ever, contain comparatively high con 
centrations of Na,CO, and Na,B,O, 
Since the lower discovery coincided 
with an active demand for soda ash 
on the West Coast, it was a natural 
decision that this new brine should 
be used to produce soda ash and 
borax. A new plant designed to pro- 
duce 30,000 tons of borax and 60,000 
tons of soda ash yearly is now nearing 
completion. 

Absorption of CO, into the brine 
converts the Na,CO, present into 
NaHCO, which is relatively insoluble 
and precipitates. In the primary car- 
bonators, flue gas is used as a CO 
source, and in the secondary car 
bonators, CO, from the bicarbonate 
calciners. Carbonation is continued 
until the pH is low enough to allow 
the borax to remain in solution. Also 
helping to keep the borax in solution 
is the higher temperature caused by 
exothermic formation of bicarbonate 

The slurry discharged from the car 
bonators is concentrated, filtered, 
dried in a rotary dryer and placed in 
an externally heated rotary calciner 
to decompose the bicarbonate into 
soda ash and CO,. The product ob 
tained is called “light ash.” Sinc« 
it is not the most suitable form of 
sodium carbonate for many industria! 
uses because of its fineness and dusti 
ness, it is fed into a crystallizer. Here 
it recrystallizes as sodium carbonate 
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DIAGRAM OF PUMCUP 
ACTION GREATLY EXAGGERATED 








../mportant question for users of reciprocating 
pumps and air or hydraulic cylinder mechanisms 






NORMAL: BOTH PUMCUPS RELAXED 





LLUSTRATIONS at right show how Darcova Pum- 
cups, in contrast to ordinary piston packing, virtually 
eliminate fluid slippage for the entire life of the packing. 
And, Pumcup life is many times that of ordinary packing. 







By holding slippage to an absolute minimum, Pumcups 
permit reduced operating speeds, maintain high volu- 
metric efficiency, prolong equipment life, save power, 
prevent wire-draw and uneven cylinder wear, and elimi- 
nate the need for frequent replacement shutdowns. 









So if slippage is showing up in your operating and < 





maintenance records . . . if replacement of packing is a UNDER PRESSURE: PUMCUPS SEAL AGAINST 
too-frequent chore, that’s your cue to switch to Darcova CYLINDER DESPITE WEAR, MINIMIZING 
Pumcups. SLIPPAGE 










For a free bulletin containing complete information, 
write, or use the coupon below. 














es 


Darcova Pumcups replace ordinary packing in reciprocating 
pumps and also in air or hydraulic control mechanisms. They 
are precision built of an exclusive, exceptionally durable 
composition material available in many textures for use with 
almost any fluid under a wide range of pressures and temper- 
atures. Standard sizes range from ‘ to 42 inches in diameter. 
























\ 
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i) 
SS DARLING VALVE & Jam 


THE ORIGINAL COMPOSITION CUP atehalthaclaatiaial: Co. ADDRESS. 
4 4 = WILLIAMSPORT, PA. ory sat 













Darling Valve & Mfg. Co., Williamsport 3, Pa. 
/ Please send me the free bulletin checked below: 4 
[ No. 4401... Darcova Pumcups for reciprocating 
pumps. 
€ No. 4502... Darcova Pumcups for air or hydraulic 
J mechanisms. i 
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. 
SPECIAL FILTERS 


STILLS 
+ 


KETTLES 
e 


HEAT 
EXCHANGERS 
7 


AIR 
RECEIVERS 


7 
CONVEYORS 
7 
TROUGHS 
7 
HOPPERS 
7 


TANKS 


° 
JACKETED 
KETTLES 
. 
FRACTION 
ATING 
TOWERS 
7 


* Pressure Vessels Built in Strict Ac- 
cordance with ASME Code U69 





A Special Product still made of %s" thick 
Stainless Steel. ASME Construction. Work- 
ing Pressure 125 psi. 


TO FIT THE JOB 


HAVE YOUR PROCESS EQUIPMENT 


Custom Pile 


UU 





KLOCKNER STEEL PRODUCTS, INC. 


14 GRAFTON AVE. 


NEWARK 4, N. J. 





SU 








COMPACT, PORTABLE 


[his Alsop “Sealed-Disc” Filter positively 
removes all impurities. Its unique design 
assures unsurpassed performance on in- 
lermittent or continuous operation and with 
little or no supervision. You'll find this 
compact filter always ready for instant use, 
completely sealed, leak and drip proof and 
easy to move to wherever needed. 

Alsop filters of various sizes, made of 
suitable materials, are at work on chem- 
icals, plating solutions, liquid plastics, 
liquid soaps, drugs, syrups, foods, bever- 
ages, oils, fats, alcohol, water etc. Write for 
complete details. 


ALSOP 


ENGINEERING CORPORATION 











filters Filter Discs « Sheets-Mixers Agitators 
307 White Road, Milldale, Conn. 
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monohydrate. Any entrained impuni- 
ties that may have been carried in 
from the brine are also removed by 
this recrystallization. Slurry from th 
crystallizer is filtered, dried and de 
hydrated in a rotary dryer to form 
a granular soda ash. Particle sizes are 
controlled so that the majority is be 
tween 20 and 80 mesh in size. Thi 
product is screened into two grades. 

Going back to the mother liquo 
discharged from the carbonators, suf 
ficient new brine is blended to bring 
the pH to the minimum solubilit 
point of borax. This mixture is coole< 
in three stages of vacuum crystallizers 
End liquor is used as a condensing 
medium in the first stage. Refrigerant 
is used in the second and third stages 
Crvstallized borax is thickened, fil 
tered, redissolved and recrystallized to 
improve its purity and physical chai 
ac teristic S. 


W. H. Alle American Potash & Che 
ical Corp., before the Southern Californ 
Sectior American Chemical Society, L« 
Angeles March 6 1948 


Faith in Incentive Economy 


I’reEE individual incentive is Ame 
ica’s greatest national resource. Onl\ 
because we were free and only becaus¢ 
we let man’s incentive have full rein 
has the United States become the 
most powerful nation on earth. 

Rehabilitation of faith is more im 
portant that the rehabilitation of prop 
ertv. The material aid we may ex 
tend to Europe will avail little b 
itself. The essence of the European 
problem is not physical, or material, 
but one of recreating faith in the 
ibility of the incentive economy to 
function. Wherever the controlled 
cconomy has been tried, the inevitable 
result has been decline and despair, 
chaos and collapse, sometimes pre 
ceded by war, sometimes not. 

In the face of this record of con 
stant failure on one hand, and of 
success beyond the most optimistic 
dreams on the other it seems the 
sheerest madness for any American to 
allow himself to surrender any part 
of the faith that has made our ex- 
periment in Democracy successful. 

We must make it clear that our 
industrial economy is a_ partnership 
operating for the benefit of every 
citizen; that it brings us goods and 
services in great profusion; that it 
brings prosperity and happiness to 
our workers; and that it recognizes th¢ 
rights of property and the merits of 
thrift by offering a return to thos 
who, having saved, are willing to ris! 
their savings in venture capital to 
provide the tools for our national 
production. 

\fter the demonstration in Worl 
War II of the waste and degradation 
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14 lergest-size Weliman- 
Gelusha Gas Generators 
ell installed in one buliding 
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GALUSHA Clean Gas 


Generators 


The Wellman-Galusha is a fully water jacketed gas generator 
with exceptionally efficient rotary grates, ample fuel storage 
bins and provision for the generation of steam required for 
gas making—all incorporated in the machine itself. 


The lowest priced grades of Anthracite coal, “rice” or smaller, 
and coke, “pea” or “breeze”, can be satisfactorily and eco- 


nomically gasified. 


6-unit plant of 10’ Wellman-Galusha Gas 


sseanenemn WELLMAN WILL BUILD IT! 


Car Dumpers (all types) Industrial Furnaces 
Ore and Coal Coke Pushers 
Handling Bridges Mine Hoists 
Gas Producers Charging Machines 
Skip Hoists Soaking Pits 
Special Cranes (Wharf, Dry-Dock, Hammerhead, Pontoon) 











THE WELLMAN ENGINEERING COMPANY 


é-unit plant of Wellman- 7032 CENTRAL AVENUE ° CLEVELAND 4, OHIO 


Galusha Gas Generators 
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@ Aill the training, all the good 


housekeeping requirements are 
necessary. Even then . . . a Stray 
spark or short circuit just seems to 
happen .. . a fire starts. That’s when 
you need modern, quick-acting 
C-O-TWO fire protection. C-O- 
TWO is’ dry, clean carbon dioxide 
gas .. . snuffs out the fire in sec- 
onds, then disappears without a 
trace. It is non-contaminating, non- 
damaging, non-conducting and non- 
corrosive. 


There are areas in your plant that 
particularly need C-O-TWO fire 
protection: spray booths, dip tanks, 
solvent baths, electrical equipment 
enclosures, lift trucks, pump rooms, 
anywhere there's danger of flam- 
mable liquid or electrical fires. For 
complete fire protection in enclosed 
areas such as record vaults and store 
rooms, install the new C-O-TWO 
Combination Smoke Detecting and 
Fire Extinguishing System. This 
new system is a 24 hour a day auto- 
matic watchman. 


Let an expert C-O-TWO Fire Pro- 
rection Engineer advise you on your 
fire protection needs now, before 
fire strikes. Just clip this advertise- 
ment to your letterhead or calling 
card and mail for complete infor- 
mation about modern C-O-TWO 
Fire Protection Equipment. Remem- 
ber fire doesn’t wait . . . act now! 

















c-0-TWO 
INDUSTRIAL SMOKE DETECTING 
CABINET 
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of armed conflict, it seems utterly 
fantastic that reasoning human beings 
can continue to rely on force and ag- 
gression to resolve their difficulties, 

There seems to be one remedy. 
That is for the United States so to 
maintain its strength that aggression 
will be discouraged and the conflicts 
that swirl about us will be settled by 
peaceful means. This strength can 


come only from a vigorous industrial 
economy. 





C® H. Greenewalt, E. IL. du Pont de 
Nemours «& Co., before United States 


Chamber of Commerce, Washington, Apri! 
29, 1948 





FOREIGN 
LITERATURE 
ABSTRACTS 


Hydrocarbons From Carbon 
Monoxide and Hydrogen 


Caratytic synthesis of hydrocar- 
bons from carbon monoxide and hy- 
drogen with nickel and cobalt cat- 
alysts is based on the reaction CO + 
2H, — CH, + H,O, whereupon poly- 
merization of the methylene groups 
yields unsaturated hydrocarbons which 
are further hydrogenated to some given 
degree depending on the condition of 
synthesis—(CH,), + H. — C,H.,.*, 
The products of synthesis are hydro- 
carbons starting with methane and 
ending with solid high-molecular par- 
affins, the yield of the latter increasing 
with increase in pressure. The syn- 
thesis was first carried out under atmos- 
pheric pressure, chiefly for the prepa- 
ration of light benzine hydrocarbons. 
This process was found to be rather 
uneconomical and the synthetic gas- 
oline could not compete with the 
natural petroleum product. Further 
industrial development of the proc- 
ess involved ssolation of increased 
pressure, up to 10-12 atm., with pro- 
duction of a considerable quantity of 
araffin and ceresin in addition to the 
Seouine Synthetic paraffin is an ex- 
cellent raw material for oxidation to 
fatty acids suitable for soap manu- 
facture and use in the food industry. 
This synthesis of hydrocarbons is a 
very exothermic process (48 large cal. 
per mol) and takes place in a very 
narrow temperature range. All cata- 
lysts for this process require an opti- 
mum temperature regulation of +3 
deg. Below optimum temperatures 
there is a drop in the yields of liquid 
and solid hydrocarbons due to a de- 
crease in the rate of reaction. An in- 
crease of the optimum temperature 
has an adverse effect on the conditions 
of polymerization of the methylene 
groups and they are hydrogenated to 
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Specify INCONEL... the ECONOMY metal for 
HIGH-TEMPERATURE chemical processing 


INCONEL IS STRONG 


Strength, especially hot-strength, is the quality de- 
signers look for first in metals to be used in high- 


temperature applications. 
INCONEL* has exceptionally high-hot-strength. 


In the heat-treating field, where equipment is con- 
stantly exposed to red-heat temperatures, INCONEL has 
repeatedly set long-time performance records. One 
fixture made of INCONEL carried full work loads for 
13,000 consecutive hours at operating temperatures of 
1600° to 2150” F. 


INCONEL RESISTS OXIDATION 


A metal may resist oxidation at normal temperatures 
.. but will it resist oxidation at the high temperatures 
necessary in processes like natural gas cracking? 


INCONEL will! 


Here’s proof: In high-temperature enamel-setting 
furnaces where oxidation spalling of fixtures cannot be 
tolerated for fear of ruining expensive finishes — you'll 
find INCONEL hanger bars standard equipment. 
INCONEL’s tightly-adhering oxide film does not scale to 


cause product contamination. 


mu o a 


(80 NICKEL—14 CHROMIUM) 
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SHORT TIME TENSILE TESTS 
—+—1__} INCONEL 
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Thousand Pounds per Square Inch 








Yield Strength (0.2% offset) and Tensile Strength 


Temperature - °F 











Tensile properties of hot-rolled Inconel. 


INCONEL RESISTS CORROSION 


Where atmospheres are sulfur-free, INCONEL has a 
plant-proved performance record in successfully han- 
dling hot corrosive chemicals such as fatty acids, molten 
salts, burning gases, sintered metals, ore reductions, and 
certain organic chemicals at elevated temperatures. 


INCONEL IS ECONOMICAL 


Get a quotation on INCONEL. You will find it less than 
you would probably expect. In addition, INCONEL’s 
superior service life and low maintenance requirements 
often result in outstanding long-run economies. 


For economy plus serviceability ... choose INCONEL. 
INCO’s Technical Service will gladly help with your 


specific problems. Your inquiries are always welcome! 
*Reg. U. 8. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Well Street, New York 5, N.Y 
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WAGITATIO 


than just an AGITATOR— 


IP-E 


FITS the 
Equipment 
to the 
Need 








































Multiple Curved and Pitched 
Blade Turbine Agitator for 


9000 gal. ester gum reactor 











Foe years, the process industries have depended 
upon I®PXE for agitation requirements because of 





e I*P*E’s expert engineering approach to 
agitation problems—based on wide pro- 


3 cessing experience. 
\ »! v e I*P*E’s dependable specifications for the 












type of agitator to best fit the job. 


e The delivery of an agitator that will do its 
required work well—and long. 


| Prominent among the I*P*E “Standard-Plus” units 
- because of its wide adaptability, is the 
. | = I*P*E TURBINE AGITATOR 


for dissolving, mixing and combination operations 
where high heat transfer rates are required. Success 
fully handles suspended materials in relatively high 
viscosity solutions. 

















In these operations, no single type of blade will meet 
Zs ; all needs, I®*P*E offers three styles for selection 
, each with its own particular function. Pitched blades 












for a high degree of axial flow motion; Curved blades 
for radial flow characteristics; Curved and Pitched 
blades in one unit for combination flow 







An added feature is the use of proper bearings and 
drives in accord with varying conditions 






Before making “an agitator” selection, consult I*P*E’s 
Engineers — without obligation. You'll benefit from 
their expert, experienced advice. 






1797 






Other I*P*E Units Include 


Agitators: Side-Entering Propeller Type, Top-Entering Propeller Type, 
Anchor Type, Paddle Type, Vertical Finger Type. Agitator Drives: Vertical, 
Right Angle Vertical. Processing Reactors, Kettles, Stills,. Autoclaves, 
Absorbers, Dissolvers, Digesters, Crutchers, Dryers, Blenders, Crystallizers, 
Extruders, Condensers, Heat Exchangers, Mixers, etc. 










Send for our complete catalogue 


S\ INDUSTRIAL PROCESS BNGINEERS 


— ENGINEERS 
— DESIGNERS 5200 HUDSON AVENUE, WEST NEW YORK, N. J. 


— MANUFACTURERS = Branch Office: 53 W. Jackson Bivd., Chicago 

















methane which also causes a drop in 
the yields of liquid and solid hydro 
carbons. The yield of liquid hydro 
carbons from 1] cu.m. of a CO + 2H 
mixture after a single passage of th 
gas through the catalyst is considere< 
good and is applicable for industria 
utilization even though it is onh 
51-54 percent of the theoretic ally pos 
sible yield. In recent years it has been 
found that the process can be directed 
toward the formation of branche 
hydrocarbons instead of normal paraf 
fins. This makes possible the direct 
synthesis of high-octane motor fuel 
Work has also been done to accelerate 
the process itself. Developments and 
improvements in this field have been 
so rapid that the methods of produc 
tion used in German factories are al 
ready obsolete. Recent work directed 
toward the study of new catalysts and 
improvement of the process itself ha 


shown notable progress. 


Digest from “Catalytic Synthesis of Hy 
drocarbons from Carbon Monoxide and 
Hvdrogen" by V. A. Karzhavin, Uspeki 
Khimii XV No §, 327-352 1947 (Pul 
lished in Russia.) 





Properties of 
Vulcanized Rubber 


\ srupy was made on the physical 
mechanical properties of compositions 
containing different types of rubber 
so as to determine most advantageous 
use of natural, reclaimed and some in 
terior types of rubber from an eco 
nomic and technical point of view 
\ basic formula was used to make up 
cach composition: 

Rubber ; ’ : 10 
Asphalt 50-60 S LAE Vcoee 
M.B.T. (Mercaptobenz thiazole) 
Neozone A (Pheny! alpha ni: phthyla- 
mine) . _ : ] 
Stearic acid ] 
Zine oxide 
Kaolin 
Sulphur 
The use of reclaimed rubber with 
natural rubber facilitated the mastica 
tion of the crude rubber, reducing still 
further the effect of temperature on 
its plasticity which is a tremendous 
advantage in the extrusion of rubbet 
irticles. ‘The mixtures containing 1 
claimed rubber vulcanized more rap 
idly. For a given type of crude rubber, 
the reclaimed rubber reduces the me 
chanical characteristics, except in re 
lation to the modulus which appears 
to be higher, has practically no effect 
on wear, reduces the specific gravity 
and results in better resistance to 
flexion and twisting. The natural 
rubber—elastomer compositions, cor 
responding to the natural rubber—r« 
claimed rubber compositions, have th« 
same rupture Joad and wearing capac 
ity, greater modulus and specific gra\ 
itv, less resistance to flexion. The 
mixtures containing mangabeira hav 
an advantage over the others in that 
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Different in SIZE 





A 4500 hp, geared turbine-driven pump. Ca- 
pacity 60 million gallons daily at 360 ft, head. 







a 
en 
Y 





Single-Stage, Double-Suction 
pump for relatively small ca- 
pacities and moderate heads. 











The upper photograph shows a De Laval 4500 hp geared 
turbine driven pump having a capacity of 60 million gallons 
daily at 360 ft. head. The small pump is a De Laval Double- 
Suction, Single-Stage Unit having a capacity of 200 gallons 
per minute at a head of 100 feet. 







Both are designed with the same care by the same engi- 
neers. Both are built in the same shops to the same quality 
standards. Both are equipped with such quality features as 

renewable labyrinth wearing rings for high efficiency over 

long periods of use. 








De Laval Centrifugal Pumps are built in an extremely 
wide range of sizes and capacities for practically every fluid 






handling service. 





When writing, state your requirements so that we may 
give you prompt attention by mail or personal call. 













oa . eye o Ken Anasins New York « Kansas City * Vancouver 
ca. . . i . 7 

Se Paul « Cleveland «Tulsa « Bosse | DIE LAVAL | foches's' saic Lake City « Winnipeg 
Charlotte « Detroit « Seattle « Toronto Helena « Houston « Washington,D.C. 















DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. GP4 
TURBINES + HELICAL GEARS + WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS - CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS 
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HIGH SPEED in loading, acceleration, run- 


ning, braking and unloading . . . combined with 
LARGEST CAPACITY in proportion to basket 
diameter . . . and LABOR-SAVING large bottom 
discharge for solids assures maximum daily out- 


put. Write for bulletin . . . it describes, in detail, 
these sturdy, widely used and recommended 
Centrifugals. 


MOTOR-DRIVEN, SUSPENDED AND OPEN-TOP 





A HAZARD 


AVOIDED! 


DAVIS REMOTE HEAD COMBUS- 
TIBLE GAS ALARM SYSTEM meas- 
ures flammable gases and/or vapor 
air concentrations in terms of their 
explosibility. 





Analyzer Head located in area 
being sampled indicates the gas and 
vapor hazards under actual temper- 
ature conditions. Changes are com- 
municated to— 


Control Cabinet in gas free area. 

When concentrations have reached 

the alarm point: 

1. Red “bull’s-eye” shows area causing 
the alarm 

2. Alarm bell in cabinet rings 


3. External audible signal sounds in 
Grea causing the alarm 





A four point Davis Continuous Sampling and Fer complete techaicel details, 
Recording Combustible Gas Alarm System write for Bulletin 1116-F. 


INSTRUMENT 


AVIS DAVIS EMERGENCY EQUIPMENT CO., INC. 
I 60 Halleck Street,Newark 4, N. J. 


DIVISION 
























they adsorb the charge of ingredients 
more readily. ‘The mixtures of elas- 
tomer with natural rubber have a 
noticeably greater resistance to flexion 
than the compositions with only nat 
ural rubber. 


Digest from “Physical-Mechanical Prop 
erties of Vulcanized Rubber Containing 
Different Types of Rubber” by Massakasu 
Outa, Anais da Associacao Quimica do 
Brasil VI, No. 3, 203-206, 1947. (Pub- 
lished in Brazil.) 


Fused Phosphates for Fertilizers 


Conversion of natural phosphates 
to fused phosphates of the Thomas 
slag type is a fairly new development 
in fertilizer technology. Work in this 
field showed that practically no in- 
crease in P.O, in the citrate-soluble 
form is obtained by heating either 
‘purc” fluorapatite, containing approx- 


| imately 40 percent P,O,, at 1,800 deg. 





C. with subsequent granulation, or 
apatite ore, containing 26.5 percent 
P.O,, at 1,635-1,640 deg. or a do 
mestic phosphorite at 1,640-1,650 deg. 
On heating a mixture of 75 parts by 
weight of “pure” apatite and 25 parts 
of SiO, in the form of silica gel at 
1,800 deg. C. for 15 min. the quantity 
of P.O, in the citrate-soluble see in 
the granulated product is approxi- 
mately 32.8 percent of the total. Heat- 
ing a mixture of “pure” apatite with 
CaO and SiO, in a given proportion 
for 10 min. at 1,800 deg. C. results 
in a — 100 percent conver- 
sion of phosphoric acid into the citrate- 
soluble form under the conditions of 
granulation of the fused mixture. On 
gradual cooling, the quantity of P,O 
in the citrate-soluble form is only 
30.64 percent of the total. Practically 
complete conversion of hosphoric 
acid to the citrate-soluble i could 
also be obtained with the apatite ore 
and the phosphorites without elim- 
ination of fluorine by the joint action 
of calcium oxide SiO, under condi- 
tions of granulation of the fused prod- 
uct. Optimum temperature was 1,550 
1,560 deg. C. for preparing fused 
phosphates with addition of basic 
blast-furnace slags and lime. The max 
imum content of citrate-soluble P,O, 
which could be obtained on fusion of 
apatite ore with addition of blast fur- 
nace slag and lime is 14.5-16 percent 
for apatite ore and the phosphorites 
under consideration. The “so ob- 
tained by fusion of natural phosphates 
with basic blast furnace slags and lime 
with subsequent granulation of the 
fused mixture is equal to Thomas slag 


| both in content of total and citrate- 


soluble P.O, as well as their proper- 
ties, except for the fluorine which is 
contained in fused phosphates. 


Digest from “Investigation on Condi- 
tions of Preparation of Fused Phosphates” 
by K. I. Zagvozdkin and N. A. Barilko 
Zhurnal Prikladnoi Khimii XX, No. 6 
502-514, 1947. (Published in Russia.) 
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A COTTRELL INSTALLED BY 


Research 
orporation 


WILL DELIVER 


99% 


COLLECTION EFFICIENCY 


A Research Corporation Cottrell will collect any kind or 
size of solid or liquid particles suspended in gas, at op- 
erating temperatures up to 1200°F. It will recover values 
with an efficiency as high as 99% and even higher, depend- 
ent upon requirements. For example, one installation col- 
lects—in one day—5500 pounds of concentrated sulphuric 
acid. 

Collection efficiency like this springs from over 35 years 
of experience combined with the remarkably effective Cot- 
trell Process. Specialized knowledge gained by Research 
Corporation from over 1100 installations plus highly efh- 
cient equipment, is responsible for outstanding records of 
recovery in the chemical industry 

An informative bulletin describes HOW the Research 
Corporation Cottrell can bring about important savings 
for you. Write today for your copy. 





RESEARCH 
CORPORATION 
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ning, braking and unloading . . 
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discharge for solids assures maximum daily out- 
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A four point Davis Continuous Sampling and 
Recording Combustible Gas Alarm System 


INSTRUMENT 


VN 


DIVISION 





it describes, in detail, 


used and recommended 


SUSPENDED AND OPEN-TOP 


A HAZARD 


AVOIDED! 


DAVIS REMOTE HEAD COMBUS- 
TIBLE GAS ALARM SYSTEM meas- 
ures flammable gases and/or vapor 
air concentrations in terms of their 
explosibility. 


Analyzer Head located in area 
being sampled indicates the gas and 
vapor hazards under actual temper- 
ature conditions. Changes are com- 
municated to— 


Control Cabinet in gas free area. 
When concentrations have reached 
the alarm point: 
1. Red “bull’s-eye” shows area causing 
the alarm 
2. Alarm bell in cabinet rings 
3. External audible signal sounds in 
Grea causing the alarm 
For complete technical details, 
write for Bulletin 1116-F. 


DAVIS EMERGENCY EQUIPMENT CO., INC. 
60 Halleck Street,Newark 4, N. J. 












| they adsorb the charge of ingredients 


more readily. The mixtures of elas- 
tomer with natural rubber have a 
noticeably greater resistance to flexion 
than the compositions with only nat- 
ural rubber. 


Digest from “Physical-Mechanical Prop 
erties of Vulcanized Rubber Containing 
Different Types of Rubber” by Massakasu 
Outa, Anais da Associacao Quimica do 
Brasil VI, No. 3, 203-206, 1947. (Pub- 
lished in Brazil.) 


Fused Phosphates for Fertilizers 


Conversion of natural phosphates 
to fused ao of the Thomas 
slag type is a fairly new development 
in fertilizer technology. Work in this 
field showed that practically no in- 
crease in P.O, in the citrate-soluble 
form is obtained by heating either 
“pure” fluorapatite, containing approx- 


| imately 40 percent P,O,, at 1,800 deg. 





C. with subsequent granulation, or 
apatite ore, contaiming 26.5 percent 
P.O,, at 1,635-1,640 deg. or a do 
mestic phosphorite at 1,640-1,650 deg. 
On heating a mixture of 75 parts by 
weight of “pure” apatite and 25 parts 
of SiO, in the form of silica gel at 
1,800 deg. C. for 15 min. the quantity 
of P.O, in the citrate-soluble form in 
the granulated product is approxi- 
mately 32.8 percent of the total. Heat- 
ing a mixture of “pure” apatite with 
CaO and SiO, in a given proportion 
for 10 min. at 1,800 deg. C. results 
in a practically 100 percent conver- 
sion of phosphoric acid into the citrate- 
soluble form under the conditions of 
granulation of the fused mixture. On 
gradual cooling, the quantity of P,O 
in the citrate-soluble form is only 
30.64 percent of the total. Practically 
complete conversion of — 
acid to the citrate-soluble form could 
also be obtained with the apatite ore 
and the phosphorites without elim- 
ination of fluorine by the joint action 
of calcium oxide SiO, under condi- 
tions of granulation of the fused prod- 
uct. Optimum temperature was 1,550- 
1,560 deg. C. for preparing fused 
phosphates with addition of basic 
blast-furnace slags and lime. The max- 
imum content of citrate-soluble P.O, 
which could be obtained on fusion of 
apatite ore with addition of blast fur- 
nace slag and lime is 14.5-16 percent 
for apatite ore and the phosphorites 
under consideration. The en ob- 
tained by fusion of natural phosphates 
with basic blast furnace slags and lime 
with subsequent granulation of the 
fused mixture is equal to Thomas slag 


| both in content of total and citrate- 


soluble P.O, as well as their proper- 
ties, except for the fluorine which is 
contained in fused phosphates. 





Digest from “Investigation on Condi- 
tions of Preparation of Fused Phosphates” 
by K. I. Zagvozdkin and N. A. Barilko 
Zhurnal Prikladnoi Khimii XX, No. 6 
502-514, 1947. (Published in Russia.) 
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WILL DELIVER 


I% 


COLLECTION EFFICIENCY 


A Research Corporation Cottrell will collect any kind or 
size of solid or liquid particles suspended in gas, at op- 
erating temperatures up to 1200°F. It will recover values 
with an efficiency as high as 99% and even higher, depend- 
ent upon requirements. For example, one installation col- 
lects—in one day—5500 pounds of concentrated sulphuric 
acid. 

Collection efficiency like this springs from over 35 years 
of experience combined with the remarkably effective Cot- 
trell Process. Specialized knowledge gained by Research 
Corporation from over 1100 installations plus highly efh- 
cient equipment, is responsible for outstanding records of 
recovery in the chemical industry. 

An informative bulletin describes HOW the Research 
Corporation Cottrell can bring about important savings 
for you. Write today for your copy. 
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FACTS ON FILTERING 





Representative case histories on widely varied clarification problems 


condensed from field reports of Johns-Manville Filtration Engineers 





LOS ANGELES DISTRICT 


uses high-speed centrifuges for orange 


two weeks’ operation, there is an accumulation of about 
100 gallons of sludge, which has a high content of orange 
oil. Settling and decanting this sludge yields 75 gallons of 
oil. By adding Celite to the remaining 25 gallons of heavy 
formerly discarded and then pressing it, 


sludge 


gallons of orange oil are recovered. Selling for $1.50 per 
pound, this means a saving of $130.00 in additional orange 
oil per month. Deducting $2.50 for the cost of Celite used, 





$127.50 Monthly Profit from Orange Oil Formerly Lost 


(reported by J-M Engineer H. G. Martin) 


A citrus processor in my territory 
oil recovery. After 


5 more 


the operation shows a monthly net profit of $127.50 








Cutting Oil Recovery 
Increased 12 Times 


(reported by J-M 
Engineer Cari Dietz) 
CLEVELAND DIS 
rrict: This fab- 
ricating concern 
had recently set 
up an outfit for 
the recovery of 
cutting oil from 





brass, bronze and 
steel alloy turnings and cuttings. The 
outfit consisted of a horizontal plate 
filter, centrifuge, dirty oil tank, and 
clean oil tank. Having the usual starting- 
up troubles, they asked for my help. 

I found that they had been attempt 
ing to operate the filter by pumping 
clean oil from the filter into a closed 
tank. This raised the pressure to an 
excessive level. After correcting this 
condition, I filled the filter by gravity 
before starting the pump. Using 7.5 lbs 
of Celite 503 per 300 gallon batch, the 
entire batch was run through in less 
than an hour. It was apparent that they 
could take another 300 gallons through 
the filter—yet previously they had 
been unable to obtain a throughput of 
more than 50 gallons. 

Since then, no trouble has been ex- 


perienced. Customer states that in 





Reg. U. S. Pat. of 











Johns-Manville 


CoQ Filter Aids 


spite of high steam and air charges, he 
is able to recover his cutting oil at a 
cost of 3.5¢ per gallon. 


Trouble Traced 
in a Varnish Plant 


(reported by J-M 
Hnginees R. J. Amberg) 
DETROIT DISTRICT 
Recently, a varnish 
company com- 
plained that their 
filter was not giving 
satisfactory per- 
formance, so I went 
to the plant to see 
if I could locate the difficulty. There I 
found that the hot varnish flows from 
an elevated storage tank into a 50- 
gallon drum where the filter aid is 
added. 
During the filtering run, I noted that 
the operator would occasionally allow 
the drum to empty and the pump 
would then pull air for as long as five 
minutes—draining the filter, “‘scouring”’ 
the filter element and rendering subse- 
quent filtration almost impossible. 

The operator was instructed to keep 
the varnish level well above the outlet 
pipe. Then, four 400-lb. drums were 
filtered at an average rate of 18 gallons 
per sq. ft. per hour with only 5 Ibs. 
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This drum supplies the filter. 
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gauge pressure at the end of that period. 
Since that time, these people have had 
no recurrence of the difficulty. 


Engineering Help 
Solves Filtration Problem 


(reported by J-M 

EngineerG. F. Huber) 
BOSTON DISTRICT: 
One of my cus- 
tomers was hav- 
ing difficulty due 
to the filter pow- 
der coming 
through the ce- MA 
ramic filter me- 
dium. I checked the operation with 
their technical director and found that 
incomplete venting of the air from the 
filter body during precoating permitted 
air to remain trapped in the upper part 
of the filter. This prevented the precoat 
suspension from filling the filter and 
depositing an even coat upon the stone. 
As the filtration was continued, the 
liquid level in the filter rose and gradu- 
ally displaced the air but meanwhile, 
of course, some filter aid passed through 
the stone. 

I suggested complete air venting at 
the start of the precoating and install- 
ing a valve on the outlet side. This 
change in operation resulted in a de- 
cided improvement and, needless to 
say, the customer was greatly pleased. 





Your New Problem 
may be an old one 
to the CELITE Engineer 


These case histories show not only what 
Celite Filter Aids can do but also how 
Johns-Manville Filtration Engineers 
can help you. Small, simple changes in 
equipment or technique often lead to 
big results because J-M Engineers com- 
bine scientific knowledge with wide 
practical experience on many filtration 
problems. 

For additional information, write 
Johns-Manville, Box 290, New York 16, 
New York. 
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CHEMICAL ENGINEER’S BOOKSHELF 


Lester B. Poftes KSS\STANT EDITOR 





Toward Surer Mastery 


Genius Or INpusrriAL Ri 
D. H. Killeffer. 
New 


lH 
SEARCH. By 
hold Publishing Corp., 
pages. $4.50. 
Reviewed by Roger Williams, ]r. 


\. E. BucHaNnan 
recently wrote 
One plaint (of 
young research 
engineers) is 


York. 





nearly universal 
ind without quot- 
ing, here is the 
gist of it: Nobody 
ever told us the 
facts of life about 
industrial research. If our professors 
vere aware of the philosophy and 
methods of industrial research they 
certainly ‘held out on us.’ Buchan 


in’s young research engineers can take 
heart for Killeffer’s “The Genius of In 
dustrial Research” gives just those 
facts of life. Killeffer’s stated desire is 
to guide the ambitious young 1 
searcher, whatever may be his field, to 
1 better understanding and a surer 
mastery of his craft.”” The book lives 
ip to its purpose. 

In developing the methods of mod 
rn industrial research, the first thing 
Killeffer does, oddly enough, is to take 
the word “genius” out of research. 
Even though “genius” is in the title, 
the first point made in the book is that 
esearch is the methodical result of 
vork by groups. 

The gist of the book is the retelling 
f the history of a series of actual re 
earch efforts, many of them Perkin 
Medal addresses. Through the medium 
ff these actual examples, Killeffet 
lakes his points. But perhaps the 
\ost interesting thing about the book 
not the examples. It is the running 
mmentary that introduces the ex 
iples. It is in the commentary that 

author makes his real points and 
es the reader a real appreciation 
f how modern research works. 
Killeffer begins by pointing out 
w methodical research is, moves to 
inting out the difference between 
Then he 
problems of 


P rob lem,” of 


ire and applied research. 
nsiders 
Vhinking 


the mental 
Ont the 


Rein- 


keeping everyday work clearly defined 
in the light of a defined ultimate ob- 
jective. Next the author turns to spe- 
cific portions of the research are 
product research, 
equipment research, and pilot plant 
mag. 2 linally, he considers re 

rts, evaluating research, and patents. 
| hus the whole sphere of industrial re 
scarch is covered. 

It might appear that Killeffer’s book 
will have its greatest value in teach- 
ing undergraduate technical men what 


process research, 


they will face if they move into re 
search work. It can do more than that, 
for it can realign the thinking of 


many who are in research work toda, 
It will give such men a fresh vet ex 
perienced look at the field they are in 


Cellulose Purification 


\crion Or ArKAtI Upon CreL.uosi 


By Dr. Albert Schaeffer. Hobart 
Publishing Co., Washington. $5. 
THe TEXTILE team of the Office of 


+ 


the Quartermaster General surveyed 
numerous fiber and textile studies of 
German industry and German investi 
gators under the auspices of Techni 
cal Intelligence Information Branch. 
One of the fruits of the inquiry was a 
research report prepared at the textile 
laboratories of I. G. Farben, Hoechst, 
bv Dr. Albert Schaeffer. The value of 
this document led to its translation 





RECENT BOOKS RECEIVED 


Acetylene Chemistry. ay E. D. Berg 
mann Interscience $3 

Chemical Constitution of Natural Fats. 
2nd ed. By T. P. Hilditch. Wiley. $9 


Chemical Engineering Economics. iri 


ed ty Chaplin Tyler. McGraw-Hill 
$4 
Fluorescent and Other Gaseous Dis- 
charge Lamps. By W. E. Forsythe & 
E. Q. Adams. Murray Hill. $5 
Heat Conduction With Bnggneeing and 
Geological Applications. By L In- 


gersoll, O. J. Zobel & A Cc. Ins 
McGraw-Hill. $4 

M. I. T. in World War II, Q. = D. By 
John Burchard. Wiley. $3 

Scientific and Technical aidtvoviations, 
Signs, and Symbols. By ©. T. Zimmer- 
man & Irvin Lavine Industrial Re- 
search Service. $7.50 

Synthetic Methods of Organic Chemis- 
try, Vol. I. By W. Theilheimer. In- 
terscience $5 

Theory of the om of —) we 
Colloids. By E W. Verwey &. 
G. Overbeek E! 


ce raoll 


ae $4.50 
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for the Quartermaster Corps and re- 
lease through Office of the Publication 
Board. 

Reproduction by OTS failed to 
serve the needs and the commercial 
reproduction here presented was ar- 
ranged with Hobart as publisher. All 
of the original curves, chemical reac 
tions, and pertinent data have been 
reproduced very effectively. The read 
able characteristics are a compliment 
to the publisher; they are strikingly 
in contrast with the often illegible 
products that occasionally come from 


some government agencics. 

Chemistry 

Farry Acips AND THerrR Deriva 
rives. By A. W. Ralston. John 
Wiley & Sons, Inc., New York. 


986 pages. $10 
Reviewed by Gordon W. McBride 


Lonc known to have been preparing 
this book, the author does not disap 
point his many friends. This new 
book brings together in very readable 
form a wealth of literature and origi- 
nal work. 

Essentially it is divided into two 
major sections. The first five chapters 
embrace a description of the fatty 
acids, their occurrence in nature, their 
synthesis, and their physical proper 
ties. The other section, somewhat 
larger than the first, devotes six chap 
ters to the synthesis, properties, and 
uses of the fatty acid derivatives. A 
concluding chapter of approximately 

pages is devoted to the “current 
happenings and changing concepts” 
within the field of the book, which 
arose during the course of its prepara 
tion. 

Over 10 percent of the book is 
devoted to literature references, num 
bering more than 5,000. The biblio 
graphic material is presented chrono 
logically at the end of each chapter 
rather than as an alphabetic author 
index at the end of the book. While 
this presentation has some advantages, 
it also makes it difficult to tracc 
specific publications which may be 
familiar to the reader. The 40- page 
subject index seems quite complete 

As one would expect, there is com 
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CONTROLLED 
VENTILATION 


regardless of weather 





Shows Hood Raised 
for Inspection . 


EASY ACCESS FOR MAINTENANCE 


The DeBothezat Power-Flow Roof Ventilator is a motor driven 
fan in a weatherproof housing. It provides positive, controlled 


ventilation independent of variable weather conditions. This is 
a decided improvement over gravity-type ventilators which are 
dependent upon wind velocities and temperature differences. 
Non-overload power characteristic of fan keeps power consump- 
tion practically constant and prevents motor burn-out. Easy 


access to fan and motor is provided by hinged hood. 


MODERN, STREAMLINED APPEARANCE 


Low in height, Power - Flow Roof 
ventilators are designed for attrac- 
tive appearance as well as efficient 


ventilation. Light-proof at night to 





meet possible blackout regulations. ~~ oppinary POWER-FLOW 


WRITE FOR COMPLETE INFORMATION 


Wide range of sizes for all buildings. Fill in and mail 
coupon below and receive detailed information promptly. 


DE BOTHEZAT FANS 


@ Bifurcator Fans @ Ventilating Sets 
@ Giant Fans @ Hy-V Air Jets 


DEBOTHEZAT FANS DIVISION, DEPT. C, 

AMERICAN MACHINE AND METALS, INC., 

EAST MOLINE, ILLINOIS 

Please send complete information on De Bothezat Power-Flow Roof Ventilators. 


Name 





Address 
City & Zone — 
State —_ — on =" a 5 











paratively little fatty acid technology 
treated in this volume. The chemical 
engineers will find it of great reference 
value, however, from the standpoint of 
the fundamental chemistry on which 
present and future teehnology must 
be based. 

Charts and tables illustrate the 
book to a limited extent. In all cases 
the material seems well presented and 
the book is mechanically satisfactory. 


Cadmium to Chromium 


ENCYCLOPEDIA OF CHEMICAL Reac- 
tions. Vol. II. Edited by C. A. 
Jacobson. Reinhold Publishing 
Corp., New York. 917 pages. $12. 

FinpaBLE and clearly set up, reac- 

tions in Vol. II cover a second section 

of the elements taken in alphabetical 
order. They are: cadmium, calcium, 
carbon, cerium, cesium, chlorine and 
chromium. With each reaction, ex- 
pressed in —s form, is a_ brief 
description of conditions surrounding 

it. Of the 3,331 entries about 1,400 

are devoted to carbon. 

As in the first volume, entries are 
arranged alphabetically as to reactant 
and then as to reagents. There are 
about four entries per page. A serial 
number in the top right corner iden- 
tifies each. Source reference is given 
and a number in the lower right re- 
fers to a list of abstractors in the back. 
The volume is indexed for names of 
substances obtained, formulas of sub- 
stances obtained, names of reagents 
and formulas of reagents. 

The goal of the entire series is to 
collect as many as possible published 
inorganic chemical reactions. The edi- 
tors hope its value as a standard refer- 
ence will become great enough to in- 
duce experimenters to submit abstracts 
of their findings as soon as the data 
are ready for publication. 


Compendium 


Orcanic Cremistry. By Paul Karrer, 
Zurich. Translated by A. J]. Mee. 
3rd English edition. Elsevier Pub- 
lishing Co., New York. 957 pages. 
$8.50. 

Reviewed by Robert C. Elderfield 


IN THE present revised edition of what 
has come to be considered one of the 
standard treatments of organic chem 
istry, as in the earlier editions, the 
aim of the author has been “to pro 
vide students with a textbook of or- 
ganic chemistry of medium size, which 
would give them a survey of the ever- 
increasing body of facts.” The general 
arrangement of the material follows 
closely that in earlier editions and the 
major divisions of the book are based 
on the classical divisions of organic 
chemistry into aliphatic, carbocyclic 
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Designed to assure continuous processing of any liquids, 





corrosive or non-corrosive ... Powered by motors in the 





most popular horsepower range . . . Motors splash-proof 





and totally enclosed . . . Materials and workmanship of 





the finest . . . In constant use today in many of the 





Chemical Process Industries. 






Send for this attractive, colorful booklet which 












gives details of construction and operation of 






Frederick Pumps. This booklet will show you bou 





Frederick Centrifugal Pumps are engineered to fit 
your job. Ask for Bulletin 104, 










ESTABLISHED 1890 


IRON AND STEEL, INC. 
Frederick 2, Md. 
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and heterocyclic compounds. The 
fourth major section, which in the 
previous edition dealt only with t 
synthesis of substances with heavy 
hydrogen, has been expanded to in 
clude those with heavy carbon as well. 
his is most welcome, since the meth- 
ods described, even though brief, 
apply equally well to the recently 
available radioactive isotopes. Onc 
wishes that isotopic nitrogen com- 
pounds had also been included. Never- 
theless, such treatment of this material 
as is given serves to bring this new 
and increasingly important phase of 
organic chemistry to the attention of 
the reader. 

The material presented in the new 
edition “has been the subject of care- 
ful scrutiny and revision; where nec- 
essary, passages have been re-written to 
bring them into line with the results 
of recent investigations.” This is with- 
out doubt true in so far as the in 
clusion of more recent developments 
such as an outline of the chemistry 
of penicillin, the vitamins, many 
natural products, plastics and other 
similar topics of current interest is 
concerned. However throughout the 
volume Professor Karrer’s approach has 
followed closely the lines of classical 
organic chemistry with emphasis being 
placed on the synthetic and degrada 
tive methods. It is a source of regret 
to this reviewer that more attention 
was not given to the developments in 
theoretical organic chemistry of the 
past few years and their application 
to the older phenomena. The concept 
of resonance is scarcely mentioned, 
and then only in connection with the 
structure of benzene. ‘The whole ques 
tion of orientation in the aromatic 
series is treated from the older stand 
point of simple rule of thumb meta 
and ortho-para orienting groups with 
scant attention being given to the 
modern electronic concepts which gov- 
ern such phenomena. The vitally im- 
portant acetoacetic ester and malonic 
ester syntheses are tucked away sep 
arately in rather obscure places. It 
would appear that a better arrang< 
ment would involve grouping all such 
subjects together with a modern treat 
ment of the now accepted theoretical 
interpretations of the reactions in 
volved as an aid to their practical ap- 
plications. 

The section dealing with hetero 
cyclic compounds has been but slight}; 
changed from the earlier editions. 
Here again it would be desirable to 
include a discussion of the more mod 
ern interpretations given to such sub 
jects as the methylene bases derived 
from pyridine and related compounds, 
electronic interpretation of the im 
portant reactions of heterocycles, th 
amination of pyridine with alkali 
metal amides and others. 
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DUSTUBE 
measures up-- 


FOR EFFICIENCY AND 
LOW COST OPERATION 


Actual reports of users prove the Dustube 











measures up to the highest standards of dust 
collector performance. It traps dust with 
nearly 100°; efficiency . . . and does it at 
a remarkably low cost of operation and 
maintenance. Here is point by point evi- 
dence of Dustube performance: 


Cloth filters are inexpensive .. . last longer. 


They are never under tension ... bave no 





chrading cloth-to-metal contact. 


Replacement of the tubes takes only seconds. 
Just one man does the job easily, quickly 


. without tools. 





Inspection is from the clean air side. One 
glance tells tube condition. No parts need 


be removed. 








Dustube traps the finest particles of silica 
dust and others, with almost 100% efficiency. 


Quick dust removal guaranteed by shaker 
system. Dust falls into hopper . . . cannot 


enter clean air side. 





Measure up the Dustube dust collector 





against any other . . . compare them point 
by point . . . let the facts prove what 
thousands of users know: that Dustube is 
a better investment in terms of efficiency 
and cost-saving performance. 


USHUIEYE 


of Catalog 72. (FORMERLY AMERICAN FOUNDRY EQUIPMENT CO.) DUST COLLECTORS 
347 S. Byrkit St., Mishawoka, Indiana 


Write for your copy 
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IS ITS FILTER LEAVES 


You can depend on KLEIN 


* POSITIVE FILTRATION «NO CLOGGING 
* FULL DRAINAGE a 



















Klein Ideal Diatomaceous Earth Filters and the 
exclusive Klein Filter Leaves, in combination, assure 
positive filtration at all times. Operation, cleaning 
and maintenance costs are at a minimum with 
Klein Filters. In addition, many 
radical innovations are incor- 
porated in Klein Ideal Filters. 
You'll want to know about all of 
these if you have an industrial, 
chemical or food filtration prob- 
lem in your plant. 


Write for latest Klein Bulletin 
Klein Filter Leaf —if damaged, metal 
cloth easily replaced. No rivets. 
Note horizontal headers—central 
duct—Klein Cleanout Cap. 
















ESTABLISHED 1909 
rq ai FILTER & MANUFACTURING COMPANY 


COOLING CORROSIVE LIQUIDS | 





Shel! and Tube Cooler with KARBATE Tubes, Tube Sheets and 
Bonnets. Used to cool highly corrosive liquid flowing through tubes 
by means of brine in shell. 


REFRIGERATION EQUIPMENT BY 
DOWNINGTOWN 


We solicit your inquiry for heavy duty shell and tube equipment. in addition to “run-of-mill” items, 








we design and build 
Coolers for oils, fruit juices, solvents and special liquids | 
Liquid precoolers, gas intercoolers for multistage jobs. 
Condensers for Freon-22, propane and other refrigerants 
Seawater condensers (Cupro-nickel tubes, tube sheets). 
Design and construction meet standards of A.S.M.E., Coast Guard, or other agency specified by 
customer 
All equipment of our design is sold on @ guaranteed performance basis. We also fabricate to 
customer's drawings 
Write on your letterhead for Downingtown literature on shell and tube equipment 











DOWNINGTOWN IRON WORKS 
DOWNINGTOWN. PA 
HEAT EXCHANGERS 

















NEW YORK OFFICE: 30 CHURCH STREETLe 
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In any attempt to compress the vast 
volume of facts of organic chemistry 
into one volume a choice of material 
to be included is imperative. No two 

eople will agree on such a choice. 
enews it appears to this reviewer 
that undue space has been allotted 
to mere tabulation of large numbers 
of structural formulas of substances 
such as the various dyestuffs, pyrones 
and coumarin derivatives and catechols 
to mention a few. The result is that 
the work becomes more of a compen- 
dium with sacrifice of emphasis on 
principles. 

The practice, continued from earlier 
editions, of giving references to de- 
tailed treatments or reviews of broad 
specific fields has been continued. 
This amply points the way for those 
interested in pursuing such subjects 
more in detail. However in using pre 
vious editions of the text this re 
viewer has found the lack of more de- 
tailed references most annoying. In 
only too many cases a sweeping state- 
ment appears with no direct reference 
to the original literature to enable one 
to find the basis for such a statement 
or further information conveniently. 
While such practice can be condoned 
in a less comprehensive treatise, in 
the reviewer's opinion it detracts 
greatly from the value of a more com- 
prehensive one. 

The typography is, on the whole, 
excellent. A few errors must almost 
invariably creep in to any book. 
Among those noted are the lack of 
a double bond in the structural for- 
mula for strophanthidin on p. 710, a 
footnote on p. 371 which apparently 
is to the wrong page and the mis- 
use of the double arrow symbol for 
the double-ended single arrow res- 
onance symbol on p. 369. 

Despite these criticisms, the new 
edition of Karrer fills a valuable place 
as a general reference book. 


Qualitative Analysis 


Tue SysTEMATIC IDENTIFICATION OF 
Orcanic Compounps. Third edi- 
tion. By Ralph L. Shriner and Rey 
nold C. Fuson. John Wiley & 
Sons, New York. 370 pages. $4. 

. Reviewed by Edgar A. Steck 
THE COLLABORATION of Professors 
Shriner and Fuson has again made pos- 
sible improvements in an already excel- 
lent book. It has long deserved a place 
of importance in the library of the re- 
search chemist as well as the teachers 
and students of organic qualitative an- 
ily SiS. 

In the third edition, the chapters 
have been rearranged and integrated to 
produce a more logical development of 
the subject. The attention devoted to 
physical properties of compounds is 
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BETTER IRON MAKES BETTER VALVES 
AT READING-PRATT & CADY 


There is one BEST method of melting and refining iron 
for valve castings. It is R-P&C’s Electric Furnace method: 





















You PAY NO PREMIUM for the extra 
quality in R-P&C Electric Iron Valves. 
But you do get better valves — longer 
lasting, more dependable. 


Electric Furnace Cast Iron is a low- 
sulphur, low-phosphorus iron of homo- 
geneous, fine-grained structure. It is clean 
and of uniform quality. 


Before buying or specifying iron 
valves, get the complete story of R-P&C 
Electric Furnace Iron. Write for our 
descriptive folder—DH-18. 





— a - 
Ae . = a sad 1 re aN \ 
. + 
ruis Fotver tells you why Electric Iron «Py NN LS “A”. ' 
: ; , 


is better than iron made by the con- f egy ~ tN /: Ee “—~ ‘ 

ventional cupola process. Interesting ww t, © ~S UNIFORM STRUCTURE 
information if you buy or specify iron e., ae \™ *“\ *, Photomicrograph (en- 
valves. Write for DH-18. ee Bie j 7. ag .& larged 100 times) shows 


* “} tomb pie. ss 
— <“ < Ww 4 even distribution of fine 
> » graphite flokes. This con- 


tributes to the uniform 


ae 
Se a ‘ structure of R-P&C Electric Iron. 


co Reading, Po. + Atlanta + Baltimore + Boston + Chicago +» Denver + Detroit + Houston 
New York + Philadelphia + Pittsburgh + San Francisco + Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 
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Note The Money-Saving Features Exclusive With Dixie Hammermills 


You can't judge a book by it’s cover. It's the same with a 
Hammermill. To observe the reasons for Dixie's remarkably 
increased crushing efficieny we take you behind the scenes 
-«+@ive you the “inside story” of Dixie construction . . 

demonstrate in the accompanying shop photos why the 
Dixie Hammermill is your guarantee of 


greater production at less cost. 


Moving Breaker Plate* carries 
material into path of hammers. 


Easily replaceable cast manga- 
nese steel wear liners. 


Hammers of various weights & 
designs to suit the needs of ma- 
terial to be crushed. 


Step out holes in discs compen- 
sate for hammer wear. 


Extra heavy special anti-friction 
bearings & housings. 


Sectional construction makes 
every part easily accessable. 


Side arm breaker plate adjusts 
for size of product. 


Smoothly operating breaker 
plate. Especially designed 
sprockets and trunnion wheels. 


Heavy cage bars; various open- 
ings for sizing materials. 


All cast steel extra heavy frame 
for greater durability. 


REMEMBER « « « there's only one Dixie. 
Don't be satisfied with anything less. For details 
request a copy of our helpful, informative bulle- 
tin, “More Efficient Crushing of Raw Materials.” 
Write Dixie today. 


MACHINERY 
MANUFACTURING CO. 








Office 
104 PEARL ST. 
NEW YORK, N. Y. 


Main Office and Plant Foreign 
4172 GOODFELLOW AVE. 
ST. LOUIS 20, MO. 
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* Dixie's Centinvously Moving Brecker Plate 
. . @ vastly improved crushing principle ex- 


cusive with Dixie Hammermills . . . covered 
by U. S. Patents granted and pending. 





adequate and more satisfactory in or- 


_ der of consideration than previously. 


Treatment of solubility classes, classi- 
fication tests, and derivatives has al! 
been improved through revisions and 
discussions. The attention paid to re- 
cent literature throughout this work is 
gratifying. The student will gain much 
indispensable — for the science 
and art of organic chemistry through- 
out, not the least being in the chap- 
ters on mixtures and interpretation of 
data. Although every instructor will 


| be thankful to the authors for their 
| work, those who must begin teaching 


organic qualitative analysis and meet a 


| budget will be the happier for having 


the apparatus and chemicals lists avail- 
able in the appendix. Introduction of 


| physical constants into the body of the 


index has been a satisfactory aid in 
location of individual compounds. 
The improvements in this edition 
have left little opportunity for criti- 
cism. It is only the lack of consistency 
in nomenclature which might be men- 
tioned. One would prefer to have em- 


| ployed numbers exclusively in designa- 
| tion of 


ositions on the aromatic nu- 
cleus rather than both letters and num- 
bers. 

The publishers have continued to 
aid the authors in this edition which 


| is smaller in format than the earlier 


ones. Printing and binding are excel- 
lent and will make the use of the book 


| a pleasure, 


Research Data 


DISASSOCIATION ENERGIES AND SPEC- 
TRA OF D1atomic Motecutes. By 
A. G. Gaydon. John Wiley & Sons, 
New York. 239 pages. $5. 

Reviewed by F. C. Nachod 


Dr. Gaypon of the Imperial College 
of London has compiled a very useful 
text on disassociation energies. Lead- 
ing off from an introductory discussion 
of spectra, he deals with potential 
energy curves, correlation between 
atomic and molecular spectra, con- 
tinua, and predisassociation. While 
the present text is primarily devoted 


| to'spectroscopical evidence, some chap- 


ters are also provided for a brief treat- 
ment of electron impact, thermal, and 
thermochemical methods for the de- 
termination of disassociation energies. 
The final chapter gives the recom 
mended values for 250 molecules in 
electron volts and kilocalories, as well 
as literature references. Two appen 
dixes on low-lying energy terms and 
on heats of formation complete th 
study. 

Most of our knowledge on precis¢ 
spectroscopic methods is of relative!) 
recent origin, and thus it is not sur- 
prising that some of the work is stil! 
in a controversial state. It is to D: 
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Complete facilities for the welding of thick sections in 
at Stacey Brothers 


aluminum are now available to you 
(,as Construction Co. 

Our ability to offer you contract service in this highly 
specialized new field is based upon investigations con- 
ducted jointly by Batelle Memorial Institute and our 
own development engineering staff. There we have per- 
fected processes and techniques for the welding of thick- 
section aluminum structures as used in oxygen generat- 
ing plants. 

In the course of those investigations, we have developed 
original equipment, of new design, for the butt-welding 
of aluminum by the Argon-shielded, tungsten-arc process. 
During the past year, we have completed many orders 
for a wide variety of vessels and exchangers fabricated 
by this method—from Alloy 3S aluminum—for service 


at temperatures as low as minus 320°F. An interesting 


@ Write for your copy of this 
interesting new bulletin, explain- 
ing our facilities and illustrating 
our experience in the field of 
aluminum fabrication. Ask for 
Bulletin A-48. 
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outgrowth of this experience has been the determination 
that the physical properties of aluminum actually show 
an improvement when tested at these extremely low 
temperatures. 

Starting with the very inception of aluminum welding, 
many years ago, Stacey Brothers has pioneered the fabri- 
cation of vessels and shapes for the processing industries. 
With the addition of facilities for welding heavy-gauge 
aluminum sections, we now are able to offer complete 
service for aluminum—and for non-ferrous alloys, steel 
and steel alloys—from 16 gauge to 3”, in any practicable 
size or shape—either direct or on a contract basis, for a 
single item or large quantities. May we quote on your 
requirements? 

STACEY BROTHERS GAS CONSTRUCTION CO. 
One of the Dresser Industries 


5535 Vine Street Cincinnati 16, Ohio 








Producers of 





75 East 45th St. New York17,N.Y. Qlne 
Mines: Newgulf and Moss Bluff, Texas 





Gaydon’s credit that he shows both 
sides of the picture and then intro 
duces an element of personal opinion 
rather than just compiling information 
uncritically. The research physicist and 
chemist will welcome this treatise in 
his bookshelf. 


Overhauled 


CoLormmetric METHODS OF ANALY- 
sis. Third edition, Vol. I. By Foster 
D. Snell and Cornelia T. Snell. D 
Van Nostrand Co., New York. 239 
pages. $4.50. 

Reviewed by Frederick C. Nachod 
[nose familiar with the second edi- 
tion of Dr. and Mrs. Snell’s textbook 
on colorimetry, would hardly recognize 
the third edition as being the same 
book. The first volume (with which 
this review deals) has instruments, 
theory, and pH measurements as its 
scope, while Vol. II is devoted to in 
organic, and Vol. III to organic appli 
cations 

Theory and instrumentation which 
occupied 100 pages in the second edi 
tion has been expanded over 50 per- 
cent, and emphasis is laid on recent 
developments in spectrophotometry. 
The determination of pH, formerly 
treated in 30 pages has been ex 
panded over 100 percent. Especially 
helpful is a chapter on filters in which 
principal spectrum lines and transmis- 
sion ranges of most commercially 
available light filters are compiled. 

Both teachers and research workers 
will benefit by this thorough “‘over- 
hauling” job. The text by the Drs 

Snell can be recommended without 

reservation 


Pest Control 


PRESERVATION OF GRAINS IN STORAGE 
Papers Presented at the Interna- 
tional Meeting on Infestation of 
Foodstuffs. London, Aug. 5-12, 
1947. Food and Agriculture Organ- 
ization of the United Nations 
Available from International Docu 
ment Service. Columbia University 
Press, 2960 Broadway, New York 
27, N. Y. 174 pages. Price $1.50. 
Reviewed by Gordon W. McBride 

I'u1s book brings together in one vol- 

ume up-to-date information on types 

of pests encountered in various parts 
of the world, and modern pest-control 
technology. Authors of the papers in 
clude representatives of Australia, Bel 
gium, Canada, Egypt, France, United 

Kingdom, United States of America, 

ind the FAO itself. 

Typical of the interesting material 
in this volume are charts showing 
world foci of infestation, and infesta 
tion caused by residues of previous 
cargoes in vessels which reach tl 
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Some of the multitudinous 
types of chemical process 


y equipment designed and 
5 built by “PARACOIL’. 
-_ 


eg 


The Chemical Industry has long evidenced 
a PREFERENCE FOR PARACOIL in the 
design and fabrication of its varied pro- 


cess equipment needs. 


This preference is based on the Proven 


Products of our Elizabeth shops. 


“PARACOIL” has been building diversi- 
fied chemical process equipment since 
1915. It offersethe-indostrythat surety of 
performance that can only be attained 


through Years of Experience. 


We Solicit Your Inquiries. 


a Teqi staid) lemele) ite) 7.yalel, 


1064 East Grand Street, Elizabeth 4, N. J. 
BUY OR SPECIFY “PARACOIL 
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VITREOSIL 


CRUCIBLES 
DISHES - TRAYS 


Chemical, Thermal 


Immune to Extreme Non-catalytic. 


and Electrical Conditions. 


Non- porous. ae 

Vitreosil Crucibles ce the “7 _ 
f compounds of rea purity, = K> 
7 b material. It is poss ,  — 
Vicreosil Crucibles with | i AK . - 
electrical heating. Made in 


glazed finish. ; 
, trating, ¢v@P 
Vitreosil Dishes for hm = | “polutions. 


llizin 
Pade io oo — sizes and types 


as requirec. 


, os 
Vitreosil Trays are made in two type 


end for 

h overflow lip at one ~ 

_-A— “cid concentrations ee 
| Seaff places ' : 

Qu ani for further data. For details as to 


sizes, prices, ett, 


THE THERMA 


12 EAST 46th STREET 


























Write for Bulletin No. 8 








L SYNDICATE, LTD. 


wEW YORK 17,N.% 






















Meeting Every Filtration Problem 


for Any Material 
at Any Pressure 
or Temperature 


Whether it's recovery of solids; clarification or 
decolorizing of liquids; washing, heating or dry- 
ing of filter cake; extracting, redissolving of 
cake or thickening of slurry, the Shriver Filter 
Press is the one equipment thot can form any or 
all these functions in one filter to meet any 
physical or chemical conditions. Is there any 


other piece of processing moa- 
chinery that can match such 
versotility? Let Shriver Filter 
Presses work for you! Write 
for Catalog No. 46. 








visible closed dis- 
charge, washing 
type stainless steel 
filter press. 


Small double feed 
double discharge stain- 
less steel filter press 
for operation to 750 
p.s.i. 


Corner feed, closed de- 


stainless steel filter 


vode 





T. SHRIVER & COMPANY, Inc., 802 Hamilton St., Harrison, N. J. 








United Kingdom. Countries and com- 
modities are specifically discussed with 
quantitative indications as to im 
portance. 

Liberal bibliographies are included 
with some of the papers. An index 
makes this volume a useful reference 
book for chemical plant management. 


Correction 


Tue review of “Examination of In- 
dustrial Measurements” which appears 
on p. 294 of our June issue was incor- 
rectly attributed. The review was pre- 
pared for “Chem & Met” by R. J. 
Davis of the technical service depart- 
ment, Colgate-Palmolive-Peet Co. 


RECENT BOOKS 
AND 
PAMPHLETS 


Pan Engineering. Fifth edition. Edited 
by Richard D. Madison. Published by 
Buffalo Forge Co., Buffalo, N. Y. 808 
pages. $6. Handbook on air, its move- 
ment and distribution in air condition- 
ing, combustion, conveying and other 
applications employing fans. 


Co rT As an Alloying Element In Steel 
and Cast Iron. By C. H. Lorig and R. 
H. Adams. Published by McGraw-Hil! 
Book Co., 330 West 42nd St., New York 
213 pages. $3. Data on the properties 
charactreristics and applications of cast 
copper steels, wrought copper steels, 
seoper cast iron and copper malleable 
ron 


Index to ASTM Standards. Published by 
the American Society for Testing Ma- 
terials, 1916 Race St., Philadelphia 3, 
Pa. 248 pages. As of December 1947, 
issued yearly. Specifications, methods 
of testing, recommended practices, de- 
finitions of terms, charts and tables. 


Charles Tennant. First Tennant Memo- 
rial Lecture, published by American- 
British Chemical Supplies Inc., 180 
Madison Ave., New York. 22 pages. 
Delivered before the Glascow Section of 
the Society of Chemical Industry, 1943. 
Records the work of Charles Tennant. 


Analytical Methods for Aluminum Al- 
loys. Published by the Aluminum Re- 
search Institute, Chicago. 103 pages. $1. 
Contains three sections: Sampling of 
Aluminum Casting Alloys, Chemica! 
Methods, Instrumental Methods. 


Isotope Chart. By G. Friedlander and 
M. L. Perlman. Published by the Gen- 
eral Electric Co., Schenectady 5, N. Y. 
Gratis. Data concerning various forms 
or isotopes of the elements printed on 
heavy paper, 26 by 50 in. in the form 
of a long diagonal checkerboard divided 
into three overlapping sections. 


Standards and Top Management. Pub- 
lished by American Standards Associa- 
tion, 70 East 45th St.. New York. 19 
pages. Gratis. Focuses attention on 
ASA’s long-term financing plan. 


Analyses of Crude Oils from 283 Im- 
portant Oil Pields in the United States. 
Report of Investigations 4289. published 
by the Bureau of Mines, 4800 Forbes 
St., Pittsburgh 13, Pa. Gratis. Includes 
desienation of base of each crude and 
a table describine the state and county. 
producing formation and age, depth and 
physical and chemical properties of each 
erude and residuum. 


1947 Supplements to Book of ASTM 
Standards. Published by the American 
Societv of Testing Materials, 1916 Race 
St.. Philadelphia 3, Pa. $20. Five-part 
supplement to all ASTM specifications 
and tests except chemical analysis of 
metals. 


Insecticidal Surface Coatings. By S. S 
Block. Technical Paper No. 198, pub- 
lished by Florida Engineering and In- 
dustrial Experiment Station, College of 
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Superheated steam travels nearly 2 miles 


Another Job for 


K&M “Featherweight” 85% Magnesia 


Here is a real job for insulation. A 16’ superheated steam line 
almost two miles long at 275 pounds pressure and a temperature 
of approximately 650°F. Just another case where 85% Magnesia 
and Hy-Temp Insulation were selected to give maximum results 
under exacting circumstances. 


The pipe line illustrated above presents one of those extreme 


conditions where insulation is called upon to minimize heat 
losses with seasonal temperature changes varying from zero to 
90°F. In this instance a 3-ply outer covering of Asbestos Roofing 


Felt is used as a protection against the elements. 


K&M Distributors, located strategically throughout the country, 
are experts on the application of K&M insulation materials. Let 
them help you gain substantial savings in your plant. Write 
for full details. 


& MATTISON 
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east & Mattisor 













@ Quick-reading 


@ Convenient 
@ Accurate 


Rule Calculator gives relative 


Simplified Slide _ eliminates charts and 


idi directly 
humidity readings ve 
tables. Entire unit ruggedly constructed 0 


conditions. 


gs accurate to 





WESTON 


ALL-METAL 


THERMOMETERS 


Featuring readability, relia- 
bility and rugged construction. 
Available in models for indus- 
trial applications in required 
stem lengths and ranges; also 
models for laboratory use. 





onsult your local WESTON representative. 





Available through distributors, oF © 


WESTON Aovteentt 


ion 
on Electrical Instrument Corporati 


West ye, Newark 5, N. J. 


590 Frelinghvyser Aven 



























Engineering, University of Florida 
Gainesville, Fla. 8 pages. Reprinted 
from Soap and Sanitary Chemicals. 


oo Puels Bibliography. Hobart Put 
lishing Co., P. O. Box 4127, Chevy Chas: 
Branch, Washington 15, D. C. $12.50 pe: 
volume of index. Indexes of Burean of 
Mines abstracts of literature on sy? 
thetic liquid fuels. Mimeographed fo 
distribution in three volumes coverin; 
the years 1945 to 1947 inclusive. 


Proved Reserves of Crude Oil, Natura! 
Gas Liquids, and Natural Gas. Volum: 
No. 2 An 18-page joint report of Amer 
ican Gas Association and Americar 
Petroleum Institute, both New York 
City. 


Cham ber’s Mineralogical Dictionary. 
Chemical Publishing Co., Inc., Brooklyr 
47 pages. $4.75. Contains brief defin 

tions of about 1,400 minerals and mir 

eralogical terms with colored reprodu 

tions of about 400 specimens. 


Review of Iron and Steel Literature for 
1947. By E. H. McClelland. Published 
by the Carnegie Library of Pittsburgh 
Pittsburgh. 23 pages. Lists separately 
published books and pamphlets. 


Aluminum and Aluminum Alloys in the 
Pood ey By J. M. Bryan. Specia! 
Report No. 50, published by the Depart- 
ment of Scientific and Industrial Re- 
search, Park House, 24, Rutland Gate. 
London, S.W. 7, England. 154 pages 
3 s. Four-part survey. 


Waterbury’s Handbook of Engineering. 
Fourth edition. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New York 
16, N. Y. 386 pages. $2.50. Vest pocket, 
indexed handbook with tables. 


Electrets. By Thomas A. Dickinson 
Published by Plastics Research Co., P. O. 
Box 346, Alhambra, Calif. 2 pages 
$2.50. Sets out to show how general- 
purpose electrets (the electrical equiva- 
lents of permanent magnets) can be 
fabricated from plastics. 


Introduction to the Differential Eqnua- 
tions of Physics. By L. Hopf. Published 
by Dover Publications Inc., 1780 Broad- 
way, New York 19, N. Y. 154 pages. 
$1.95. Introduction to the ordinary and 
partial differential equations of mathe- 
matical physics. 


The Refresher Course in Porcelain 
Bnameling. Published for Ferro Ename! 
Corp., Cleveland, Ohio, by Enamelist 
Publishing Co., 4150 East 56th St., Cleve- 
land 5, Ohio. 127 pages. $1. Reprinted 
from “The Enamelist” magazine, revised 
and abridged from “A Manual of Porce- 
lain Enameling.” 


A.S.T.M. Standards on Paint, Varnish, 
Lacquer, and Related Products. Sixth 
edition. Published by the American So- 
ciety for Testing Materials, 1916 Race 
St., Philadelphia 3, Pa. 580 pages. $4.35 
Specifications, methods of testing and 
definitions of terms. 


Oklahoma City Industrial Survey Cor- 
poration Code. Published by Okiahoma 
City Chamber of Commerce, Oklahoma 
City, Okla. 12 pages. Analysis of the 
Business Corporation Act of Oklahoma. 


Literature Search on the Solvent Extrac- 
tion of Oleaginous Materials. By B. H 
Weil, Marjorie Bolen and Nathan Sugar- 
man. Special Report No. 26, published 
by Engineering Experiment § Station 
Georgia School of Technology, Atlanta 
Ga. 190 pages. $4. Contains additiona! 
reference to byproducts from the solvent 
extraction of peanuts 


Nature of the Chemical Components of 
Wood. Edited by Clarence J. West 
TAPPI Monograph Series—No. 6, pub- 
lished by the Technical Association of 
the Pulp and Paper Industry. 122 East 
42nd St.. New York, N. Y 234 pages 
$5 A symposium held under the au 
spices of the Fundamental Research 
Committee, TAPPI. 


American Wool Handbook. Second edi- 
tion. By Werner von Bergen and Her- 
bert R. Mauersberger. Published by 
Textile Book Publishers, 303 Fifth Ave 
New York. 1053 pages. $8. Revised 
reference and textbook for the woo! in- 
dustry 


Hot-Dip Galvanizing Practice. Second 
edition. By William H. Spowers Jr 
Published by the Penton Publishing Co 
Cleveland. 188 pages. $6. Material ar- 
ranged in sequence of operation. 
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GETTING GREATER CAPACITY FROM SMALLER 
REGENERATORS IN REFORMING ORGANIC GASES 
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LOAD TESTS—25 LBS. PER SQ. IN. FOR 13%, HOURS « 
LINEAL CONTRACTION MEASURED COLD AFTER TEST 


1500° C. 
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SUPER DUTY 





























CONTRACTION ABOVE 15% 
INDICATES FAILURE BY SHEAR 
IN MOST INSTANCES 




































Chart shows the range of values for the different products normally manufactured under each classification. 


CARBOFRAX Checkers Etittinns 


Offered by 
CARBOFRAX Checkers 


provide High Refractoriness 


Ability to withstand elevated temperatures 
without deterioration is a proven feature 
ot CARBOFRAX silicon carbide brick. 
Of equal importance is their high load- 
arrying strength at such temperatures. 


This unique combination of properties 
permits higher temperature operation. 
Freedom from softening and subsequent 
letormation of the checkerwork is assured. 
Costly rebuilds at frequent intervals are 
eliminated. Where rapid reversals are em- 
ployed, thin section CARBOFRAX 
hecker brick can be used without distor- 
tion from heavy superimposed loads. 


SUPER REFRACTORIES 


By CARBORUNDUM 





“Carborundum” and Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company 





CHEMICAI 








Retaining their hard, dense surface at 
elevated temperatures CARBOFRAX 
checkers are impervious to carbon deposi- 
tion and penetration. Blocking of flues is 
avoided. Disintegration of the refractory 
is prevented—a factor especially impor- 
tant in hydrocarbon cracking. 

If your processes involve high temperature 
heating and cracking look into the advan- 
tages of CARBOFRAX checkers. Our en- 
gineering staff will be glad to assist you. 
Write Dept. L-78, The Carborundum 
Company, Refractories Divison, Perth 
Amboy, New Jersey. 
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GOVERNMENT PUBLICATIONS 
A complete chemical 
The following recently issued documents are available at prices indicated from 


en g ineerin g li b rar y the Superintendent of Documents, Government Printing Office, Washington 25, 


D. C. In ordering publications noted in this list always give complete title 


in one volume! and the issuing office. Remittances should be made by postal money order, 


coupons or check. Do not send postage stamps. When no price is indicated, 









sahil 
McGraw-Hill has made available to the pamphlet is free and should be ordered from the bureau responsible for its issue. 
industry a great manual of chemical eng ; 

i , , ( Foreign Marks-of-Origin Regulations. A manual of procedures to guide the 
neering standards and practices-—tine HEM { S Department of Commerce, Eco military staff and would-be sellers to 
ICAL ENGINEERING HANDBOOK, prepared by omic Series No. 62. (Revised edition the government. 

sf , of Trade Promotion Series No 199.) 





a staff of specialists under the editorship of Price 35 cents. An elaborate list of Simplified Practice Recommendation for 
details of regulations with illustrations Copper and Copper-Alloy Round Seam- 






























John H. Perry of E. I. du Pont for numerous commodities less Tube. Nationa! Bureau of Standards, 
, Simplified Practice Recommendation 
This handbook—now in its second edition Ground-Water Resources of the Cincin- R235-48 Not yet printed, but until 
serves as a valuable tool for anyone con nati Area, Butler and Hamilton Coun- printed copies are available, mimeo- 
ties, Ohio. By Fred H. Klaer, Jr. and graphed copies in limited supply may 
cerned with chemistry in its industrial applhi- David G. Thompson. Geological Survey be obtained on request to Commodity 
Water-Supply Paper 999. Price 75 cents Standards Division, National Bureau of 
cations. It puts at the chemists hngertips Standards, Washington 25, D. C. 
hard-to-find data needed in routine problems Quality of Surface Waters of the United 
States, 1944. Geological Survey Water Technical Papers Relating to the Gov- 
yf investigations of special branches of w rk Supply Paper 1022. Price 55 cents. Re ernment Synthetic Program. (fice of 
, sume of the work of the survey and Rubber Reserve, DRP-1. Mimeographed 
More than that, it provides in authoritative numerous cooperating state agencies on \ bibliography 
standard against which h ck present the composition and character of sur 
2 : ts face-water supply throughout the coun Standard Strength and Extra Strength 
methods try An excellent reference book for Perforated Clay Pipe. National Bureau 
enera e and in many cases of con of Standards, Commercial Standard 
iderab value regardin specific loca CS143-47 Price 10 cents. 
Over 3000 pages of data in this conditions 
famed Chemical Engineering Handbook Power Market Survey, Missouri River 
Plastics Products. U.S. Tariff Commis Basin, Area D—wNebraska, Part I— 
Its size insures full coverage of the chem: sion, War Changes in Industry Series Power Requirements. Federal Power 
: Report No, 28 Price 25 cents An Commission, FPC-P-13. Order from Fed- 
cal engineering held as well as related helds elaborate statistical summary with eco eral Power Commission Washington 25, 
of great unportat to the professior Well nomic interpretations and review fron D>. ¢. Price $1 The first in a series of 
BIC HN} a : poe ‘ the standpoint of growth and trends five reports which in the aggregate will 
organized and written in a clear concise styl present the results of a power market 
Imports of Coal-Tar Products, 1947. survey covering the entire Missouri 
the handbook includes 1030 pages of mathe { Ss Tariff!’ Commission Processed River Basin 
matical. physical and chemical fundamentals Imports for consumption of intermedi 
j : ites, dyes, medicinals, flavor and per Principal Electric Utility Generating 
1060 pages of data and practice on unit proc furne materials, and other finished Stations and Transmission Lines in the 
coal-tar products entered in 1947 under United States. Federal Power Commis- 
esses 1) pages of important engineering paragraphs 27 and 28 of the Tariff Act sion Comprising eleven regional maps 
. , . = of 1936 and six supplementary sheets, the series 
data; 129 pages on ited business and pro shows, in general, transmission lines of 
fessional subjects Armed Services Procurement Regulation. 22 kv. and above, electric utility gen- 
iL urtn ts of the \rmy Navy and erating stations of 1,000 kw. and above 
\ir Foree, May 19, 1948. Price 25 cents and industrial electric generating sta- 
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rica Me 100 


CH, 
C-COOH 
CH,-COOH 


Now Available From Our Pilot Plant For Larger 


Scale Investigations Or Customer Acceptance Tests. 


This unsaturated dibasic acid has shown promise as a raw material 
for the preparation of resins of alkyd and other types, for the preparation 
of surface-active agents, and in chemical synthesis. 

Its esters can be polymerized alone or co-polymerized with other 


monomers to produce resinous materials of widely varying characteristics. 


We will be very pleased to quote prices on request 


(has. PRIZER & Co., Inc. 


e Manufacturing Chemists Fince 1849 
31 Maiden Lane, New York 7,N. Y. © 444 West Grand Avenue, Chicago 10, Il. 
605 Third Street, San Francisco 7, Calif. 
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thorough blending of 
material, powder or granu! 


RAPID, smooth, 


operation. (Totally 


worm gear drive 


consumption 





CLEAN... 


permits 


conical shaped blen 
er 100% 
without dust, 
contamin 


mum chances of 


SIMPLE .. 


one-man operatio 





SAFE 


hazards for workers 


. minimum “occupation 








SELF-CONTAINED, precisio 


ed carefully in our 
(Motor is built into unit 






. blends 


CAPACITY . 
up to 25,000 Ibs 


Never sticks. Openings from 2 


injection of gas or liquid 


WRITE US 





General Machine Company of New Jersey 


400 MARKET STREET e« 


UNIFORM particle dispersion and 
dry 


before or after pulverizing. 


vibration-free 


enclosed 


ECONOMICAL, very low power 


d 


emptying. 
and with mini- 


a 


tion. Easy to clean. No boffles 


n 


al 


n 


built, assembled and inspect 
wn plant 


batches 


Backed by over 30 years cf expert 


Employing the GEMCO Spherical Value 





to 14". 


Additional Exclusive Features 


while blending 





GEMCO | 
Conical Slender 





CUSTOM-BUILT FOR Your JOB! | 










4 to 40 H.-P. 


























S. PATENT) 





“know-how.” 


Our efficient dust-tite, quick-acting ground 
valve, acclaimed for its steady, trouble-free 
performance on long A 
smooth working companion for the GEMCO 


short and runs. 


Conical Blender 


Operated by a hand-wheel. A chain extends 
from this wheel to the opposite end of the 
mixer, so valve can be operated freely, in 
both up and down positions of the valve 


opening. “Works like a charm.’ 


IF YOU WANT THEM 


For maintaining particle size. For dispersion of material which tends to ball or lump 
breaks material while blending). Adaptation for rubbing out material (while blending 


Jacketing to keep batches at required temperature. Provision for penetrating shell for 


or for vacuum processing 


WE CAN HELP YOU! 


NEWARK 5, N 
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tions of 1,000 kw. and above when in- 
terconnected with an electric utility. 
Order from Federal Power Commission, 
Washington 25, D. C. Price for the com- 
plete set $2.50. Order number for the 
set is FPC-M-8. Individual maps 25 
cents each. 


















Directory o Organization and Field 
Activities of the Department of Agric- 
culture: 1947. U. S. Department of Agri- 
culture, Miscellaneous Publication No. 
640. Price 50 cents. Describes institu- 
tions and lists of major technical per- 
sonnel. 


A Summation of Nation-Wide Results 
with Newer Pungicides. Bureau of Plant 
Industry, The Plant Disease Reporter, 













Supplement 176. Mimeographed. Report 
of 1947 fungicide tests done by the 
Department of Agriculture and others. 


Essentially a set of abstracts of experi- 
mental findings published last year. 


Government Synthetic Ammonia Plants. 
Production and Marketing Administra- 
tion. April 1948. Processed. Activities 
of the U. S. Department of Agriculture 
relating to disposal and utlization of 
Government synthetic ammonia plants 
for the production of fertilizers. 


Report on the Agricultural Experiment 
Stations, 1947. By R. W. Trullinger, et 
al. Price 25 cents. A resume of station 



























activities in experimental work, espe- 
cially that largely financed by U. §S 
funds 





The Microscopic Determination of the 











Nonopaque erals (2d edition). By 
E. S. Larsen and Harry Berman. Geo- 
logical Survey, Bulletin 848. Price 50 
cents. A reprint. 






Plants as Indicators of Ground Water. 












By O. E. Meinzer. Geological Survey 
Water-Supply Paper 577. Price 40 cents. 
A reprint 






for Estimating 
By O. E. Mein- 

Water-Supply 
A reprint. 


Outline of Methods 

Ground-Water Supplies. 
zer. Geological Survey 
Paper 638-C. Price 15 cents. 


Analytical Methods as a in Petro- 
























graphic Investigations Appalachian 
Basin. By Gordon Rittenhouse. Geo- 
logical Survey Circular 22. Processed. 









Reservoirs in the United States. By G. 
Earl Harbeck, Jr Geological Survey 
Circular 23. Processed. Factual data by 
states for all reservoirs in the United 
States having a usable capacity of 
5,000 acre-feet or more. 





Acid Mine Water in the Anthracite Re- 
gion of Pennsylvania. By E. W. Felegy, 
et al. Bureau of Mines, Technical Paper 
710. Price 15 cents. 






Mining Program, Bureau of Mines Oil- 






Shale Project, Rifle, Colo. By E. D. 
Gardner. ureau of Mines, Report of 
Investigations R. I. 4269. Mimeographed. 






Portion of the synthetic liquid fuels 
program of the Bureau is here reported. 







North Alabama Brown Iron Ores. By 
Andrew Brown. Bureau of Mines, Re- 
port of Investigations R. I. 4229. Mime- 





ographed. Largely a geologic report of 
details of occurrences. 














ration, Development, Mining, and 
of a Unique Tungsten Ore Body 
at the Yellow Pine Mine, Stibnite, Idaho. 






By John W. Cole and H. D. Bailey. Bu- 
reau of Mines, Information Circular 
I. C. 7443. Mimeographed. 






Anodic Deposition of Manganese or ard 
By Peter Marx, translated by O. 

Ralston. Bureau of Mines, 5 AS 
Circular I. CC. 7464 Mimeographed. 
Translation of an internal company 
report file at the Bitterfeld office of 














I. G. Farben in 1933 

Inte etation of Permissible Limits in 
the Breathing of Toxic Substances in 
Air. By H. H. Schrenk. Bureau of 
Mines, Information Circular I. C. 7457 
Mimeographed. 






Measurement of Coking Pressure in «a 
Small Laboratory Oven. By B. W 
Naugle, et al. Bureau of Mines, 
of Investigations R. I. 4285. 
graphed. 


Determination of Sulfur Dioxide in Air 
by Means of the Midget Impinger. By 
S. J. Pearce and H. H. Schrenk. Bureau 
of Mines, Report of Investigations R. I. 
4282. Mimeographed. 






Report 
Mimeo- 































You can replace up to 316 sizes 
of these endless v-belts 


dil VE 


with these 
4 reels of Veelos 


Just four reels of Veelos in your Ease of installing Veelos provides 
stockroom give you replacements substantial savings in installation 


for as many as 316 sizes of endless 
y y o > ~ > c , . . . . . 
V-belts. Very likely you require less. One reel may it is installed without moving the motor 


time. On drives with fixed centers, 


or dis- 


give you a complete V-belt inventory. With Veelos, mantling the machine. 
the link V-belt, any length belt is quickly uncoupled, 
made endless and installed. Belt replacements for any 


type drive are always immediately available. Standard 


Veelos is available in all standard sizes . . . fits all 
standard grooves. Sales engineers in principal cities; 


reels hold 100 feet, save storage space. 350 Veelos distributors throughout the country. 


NEW CATALOG gives you all the facts about the important i 
advantages of Veelos and supplies complete engineering data. 


Fully illustrated, it shows Veelos at work in industry after 


industry. Your copy sent on request. 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PENNSYLVANIA 


VEELOS is known os VEELINK outside of the United States 


ADJUSTABLE TO ANY LENGTH + ADAPTABLE TO ANY 
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MANUFACTURERS’ LATEST PUBLICATIONS 


AN 
[AK 1} A] IEA} Chemical Engineering's Readers’ Service, mm cooperation with manufacturers, makes 


it possible for you to secure catalogs, bulletins, and other publications herein listed 
without obligation (unless a price is specifically mentioned). For your convenience, 
publications may be obtained by using Reader Service Coupons on pp. 169-170. 








(Continued from page 170) sulated duplex thermocouple wire and 

the bare wire made by this company. 

partial list of materials filtered in this Contains information on application, se- 

equipment. lection, together with tables, operating 

ranges and other information for the 

114. Welding Pittings. Tube Turns, Inc., different kinds of couples. Includes price 

Louisville, Ky.—12-page pocket sized data. A second bulletin GET-1415 con- 

leaflet giving dimensional! data for the tains 24 pages giving tables of thermo- 
various forms of welding fittings made couple characteristics 

by this company 




















121. Instruments. B. W. Controller 
115. Filters. Industria! Filter and Pump Corp., Birmingham, Mich.—4-page leaf- 
Mfg. Co., Chicago, Ill 12-page price list let illustrating and describing the elec- 
covering rubber lined tanks, fittings and tric, floatless liquid level controls made 
pipe and related equipment by this company. 


116. Vegetable Oils. Woburn Chemical 122. Materials Handling. Colson Equip- 
CH. GO Col AYZ// Corp., Kei arny N. J 1d page reprint ment & Supply Co., Los Angeles, Calif.— 
entitled “New Roads in Science,” a talk i-page leaflet featuring the Cesco dumper 
given by A. G. H. Reimold for the U. 8 for lifting and pouring any free-flowing 


| State Dept. Radio Service material. 
| ; 
117. Marking Tags. Metal Marker Mfg 123. Steam Specialties. Cochrane Corp., 
! Co., Cleveland, Ohio—6-page folder illus- Philadelphia, Pa.—20-page bulletin, il- 


trating this company’s standard line of lustrating and describing the high-pres- 


} } metal marking tags for use in marking sure condensate return system made by 
identification and shipping. this company. Includes a number of 
ease histories of different applications. 
118. . Allis-Che ‘rs 
J Co Bea mils is-CRalmer ifs 124. Smoke Abatement. Bituminous Coal 


Milwaukee, Wis BK e O7B6718 . 
“ee ulletin 075671 Research, Inc., Pittsburgh, Pa.—15-page 


; contains 12 pages, illustrating the vari : : 

' ous types of rod mills a Ben from booklet entitled Overfire Jets In Action 
this company. Sizes, capacities, and ap- for Smoke Abatement. Includes installa- 
proximate dimensions are tabulated tion diagrams for different applications 


- 125. Fire Pumps. Peerless Pump Div., 
119. Textile ~ _ Dexter Chemical Food Machinery Corp., Los Angeles, 
Corp., New York, N 12-page booklet Calif.—8-page illustrated booklet No. 
giving an outline on the history of dy« B-152 describes the vertical turbine fire 


0 4 T. 12 ‘ 13 . 14 . 15 “ 16 ing and finishing. It is an historical re pump made by this company. 
view of the textile dyeing industry < 
126. Instruments. Wheelco Instrument 


( i () 120. Thermocouple Wire. (ieneral Ele: Co., Chicago, Ill.—1l12-page bulletin No. 
tric «% Schenectady, N y 8-page F'l-1 illustrates and describes the Flame- 
booklet No. GEA-4881 describing the in ()-trol combustion safeguard instrument 


TT Luck Justallatiou... 


Stainless Steel Wainteuauce 
MACHINE SCREWS | — Long S — Ye 


“KEMITE DUCT” or “GOODITE PIPE” 


WITH “FLANG-LOK” FLOATING FLANGES 


V 


ly 


NN AANAAANAS 


The ideal combination for permanent installations, or temporary lines for un- 
loading tank cars, tanks, vats, etc. Fewer intermediate connections; flexibility 
right up to the flange; smaller holes through walls or floors; maximum flow 


CREWS. nuts. washers. pins — at full |. D. of pipe. 
Allmetal carries the largest stock 


in the country of stainless steel fasten- "Kemite” Duct hes extreme flexibil- sé ” 
ers and screw machine parts. Our ity; @ tube that is highly resistant FLANG-LOK FLANGES 


to abrasive wear and the permeation 


complete facilities for heading. tap- Designed to simplify installation of 
P of liquids of gases; and a carcass “Kemite” ond “Geodite’. Sho 


e , turn. that will not kink o ! ; ped 
ping. drilling. reaming slotting rm a wen Ser meee oF Se. to accommodate “‘Flang-Lok” ends 


stamping. broa 34"" to 4", inclusive Pipe , 
ing. ching and center has same characteristics but is made of rubber pipe, and to assure o 


less grinding make possible prompt in larger sizes—up to 12”—end is positive, non-metallic seal when 


. tightened. Bolt holes aligned by 
delivery of specials. too. Write for oux available for both suction and turning flange only. Forniched ie 


free 83-page catalog today. steel or cast iron. 


BADR AhAbh aaa ea a 


ITAA KY 


We also carry: 
ae Center Pte 
~~ — ee oO ; THE GOODALL-WHITEHEAD COMPANIES 

Send for FREE CATALOG eit MILLS and EXPORT DIVISION, TRENTON, N. J.— ESTABLISHED 1870 


pAlimetal Screw Products Co., Inc. | Branches: Philadelphia « New York + Boston « Pittsburgh « Chicago + St. Paul « Los Angeles 


93 Greene Street. New York 13. N.Y. | San Francisco + Seattle + Salt Lake City + Houston «+ Distributors in Other Principal Cities 
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is a fire-danger spot — 


A switchboard or control panel — 


CALLING 


anette 2k a 


FAST ACTION 


ern 


Combine complex insulated wiring, a multi- 
plicity of current-carrying parts with 
frequent arcing as contacts open, the ever- 
present possibility of a short-circuit... 


that’s a fire hazard of a major order! 


It’s easy, though, and safe, to fight fire ina 


switchboard or control panel—if you have 


a Kidde* 


(CO.) from a Kidde Portable can be directed 
against live wires without danger of shock. 
It will not damage insulation or corrode 
metal. And it leaves no mess to clean up! 

With TRIGGER-FINGER CONTROL on all 
sizes—214 to 25 pounds CO.—Kidde Port- 
ables are simple to use, quick in response. 
Ask a Kidde representative for details. 


Portable Extinguisher close at 


hand. The non-conducting carbon dioxide *Also known as “LUX” 


RY 728 MAIN STREET, BELLEVILLE S&, W. J. 


(5% The words “Kidde” ond “lux” and the Kidde seal ore trade-morks of Wolter Kidde & Company, Inc. 


FIRE EXTINGUISHING EQUIPMENT Ki | j he VALVES, CYLINDERS, SPHERES 


FIRE DETECTION DEVICES TEXTILE MACHINERY 
HIGH-PRESSURE CONTAINERS wanwyFraCcTURING AVIATION SAFETY DEVICES 
OIL RE-REFINERS AND FILTERS ENGINEERS OIL. HEAT TRANSFER UNITS 
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WALTER KIDDE & COMPANY, INC. 
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UNEXCELLED 


Type U Non-Clogging Pumps are de- 
signed for liquids carrying large solids 
and foreign material. Illustrated is 


Model U Class VM. 


PUMP 


General Service Unipumps for 
use where space is limited, Sizes up 
to 1,000 G.P.M. Heads to 500 feet. 


May he mounted in any position. 


PERFORMANCE 


Type L-1 Split Case Pump 
combines all of the most de- 
sirable features of modern 
hydraulic and mechanical 
design. Capacities to 3,500 
G.P.M. 

















































| 








for the Chemical Industry 


For efficient chemical processing, pumps must give unin- 
terrupted service. Once installed, WEINMAN pumps can | 
he counted on for day-in, day-out, trouble-free fluid han- 

dling. Most WEINMAN models and sizes are available 

in All-Bronze, All-Iron, All-Nickel, All-Aluminum and 
All-Stainless Steel construction. Acid resisting Zincless 
Bronze which eliminates electrolytic action is unsurpassed 
for handling brine solution, It is available from Weinman 
at no extra cost over that of com- 
mercial bronze. 



































Remember, if you need informa- 
tion about pumps their installation, operation, or 
replacement —a letter, wire or phone call will receive 












quick personal attention by pump specialists. 
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made by this company. The operation 
of this instrument is described and wir- 
ing diagrams are given. Construction 
details are shown by use of schematic 
diagrams. 


127. Pulp Beater. Noble & Wood Ma- 


| chine Co., Hoosick Falls, N. Y.—4-page 


booklet featuring the Victory beater used 
in refining wood pulp. Details of con 
struction are illustrated. 


128. Alloy Steels. International Nick: 
Co., Inc., New York, N. Y.—Bulletin P-} 
contains 26 pages giving the properties 
of heat treated wrought nickel alloy 
steels. Contains a large number of 
graphs and curves. 














129. Transformers. Allis-Chalmers Mfe 
Co., Milwaukee, Wis.—16-page bulletir 
No. 1186935 illustrates and describes 
construction details of three transformer 
types: oil filled, Chlorextol liquid-filled 
and dry type. 





130. Conveyors. Hapman Conveyors, 
Inc., Detroit, Mich.—Catalog No. 4748 
39-page catalog describing and illustrat 
ing the rubber flight, sealed in conveyors 
for handling materials such as dust, 


| chips, and other free flowing materials 


Included are engineering drawings of 
systems for flour, dust, coal, sand and 
other materials handling applications 








131. Instruments. Bristo!] Co., Water 
bury, Conn.—Bulletin D-616. Two page 
leaflet illustrating the Series 500 record 
ing gages made by this company. 





132. Magnetic Separ itor. Eriez Mfg. Co 
Erie, Pa.—Two page leaflet featuring the 
non-electric magnetic separator for re 
moving tramp iron from bulk materials 
Application of this separator for dif 
ferent industries is illustrated. 


133. Cooling Tower. Binks Mfg. © 
Chicago—Four page bulletin No. 36 de 
scribes and illustrates the Type 2K-S 
(spray-filled) steel-case, induced draft 
cooling towers made by this company 
Details of construction together with a 
table of capacities, sizes and weights 
Bulletin No. 37 contains four pages de- 
scribing the Type 2K-W (wood-filled) 
steel-case, induced draft cooling tower 


134. Conveyors. Creamery Package Mfe 


Co., Chicago, I11.—Bulletin W-214 illus 


trates and describes Maguire sanitary 
solid-frame power conveyors 


135. Testing. American Standards Test- 
ing Bureau, Inec.. New York, N. Y 
Four-page booklet featuring the testing 
service available from this company 


136. Fittings Por Transit Pipe. Neenah 
Foundry Co., Neenah, Wis.—Four page 
booklet describing and illustrating this 
company’s fittings for transit pipe. De- 
tails of assembly are shown and tables 
of dimensions are given 


137. Conveyors. Convair Corp., Pitts- 
burgh, Pa.—Bulletin 191 contains eight 
pages describing pneumatic conveying 
svstems for the chemical, food. glass 
steel and allied industries. Schematic 
diagrams illustrate a number of applica- 
tions. 


138. Pire Retardant Wood. Koppers Co 
Inc.. Wood Preserving Div., Pa.—12-page 
booklet discusses fire-hazard ratings of 
various building materials, contains in- 
formation on various fire retardant 
treatments and lists applications for 
fire retardant wood 


139. Photographic Equipment. Brown 
Coating and Equipment Co., Wellston 
Ohio—4-page booklet No. B-47 illus- 
trates and describes the company’s film 
processing unit equipped with tempera- 
ture controls. 


140. High Vacuum Furnaces. Nationa! 
Research Corporation, Cambridge, Mass 
—8-page bulletin outlining equipment 
for metallurgical operations in the mi- 
cron-pressure range 


141. Tube Pittings. Flodar Corp., Cleve- 
land, Ohio—Catalog No. 400 contains 1! 
pages illustrating and describing tube 
fittings using alloy spring steel sleeves 
Tables of specifications are included. In 
structions for assembly of these fittings 
are given. 


142. Cutting Pluids. Standard Oil Co. o! 
New Jersey, New York, N. Y.—18-pac« 
illustrated brochure contains detailed in 
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“She. 


Candid Camera View 


of 


plant operating costs 


YOCUSED on operating costs of a 
I textile plant, a truly candid cam- 
era would record this view of valves 
in proper relation, cost-wise, to 
other equipment. By the simple 
photo-magic of showing all valves 
in the plant as one valve, the picture 
that 


valves, collectively, are a major in- 


points up an important fact 


vestment in any plant, any large 
building where operation involves 
fluid control. 


IT PAYS MANAGEMENT to keep this 
fact in mind. With wages and mate- 
rial costs the highest ever, valve 
maintenance costs must be watched 


See: E 


fully illustrated, with case histories of 


ind recommendations for its prevention by 


nm, tnustaiiatt 


a 


v i. 


quest. Write: JENKINS BROS., 80 White St., 


as carefully as operating expense of 
larger plant units. 

EXCESSIVE MAINTENANCE of one infe- 
rior valve is insignificant, but mul- 
tiplied by thousands, it is a serious 
drain on operating budgets. 
JENKINS BROS. helps you meet 
this problem two ways. First, by 
building extra endurance into 
Jenkins Valves, making them the 
longest-lasting, lowest-upkeep 
that 
can buy. Second, with 
advice from Jenkins 
Engineers on any 


valves money 


question of proper se- 


URE” is a 28-page guide t 


insfection, and maintenance. 
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lection, installation, or maintenance. 


For all new installations, for all 
replacements, rely on Jenkins qual- 
ity and engineering for lowest valve 
costs in the long run. Sold through 
leading Industrial Distributors. 


Jenkins Bros., 80 White St., New York 13; 
Bridgeport, Conn.; Atlanta; Boston; 
Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Ltd.. Montreal. 


LOOK FOR THIS DIAMOND MARK 


SINCE ou Orog. 1664 


JENKINS 
VALVES 


Types, Sizes, Pressures, Metals for Every Need 

















formation ou the selection and use of 
utting fluids for use in metal-workir 


SOLUTION Different types of Esso cutting fluids 
are listed, together with their main 
characteristics and applications 


TO Y OUR STEAM PROBLEM 143. Paper. ‘rown Zellerbach = «¢* 
, ; 22-page booklet prese: 


San Francisco 
. - “7 ine a history and description of pay 


making in layman's terms. Touches on 
T H L early history, wood harvesting, barking, 
chipping, pulping processes, paper n 


ing, drying and finishing 


144. Process Equipment. Union ren 
Works, Erie, Pa Four bulletins illus- 
trate and describe various types of proc- 


ess equipment made by this company 
Bulletin M101 contains four pages 























- a compact, self-contained steam source lustrating and describing equipment r 
. 2 4 a complete varnish and resin plant built 
that includes: the correctly sized KANE by this company. Contains layout of 
r s i é such a plant, together with illustrations 
Automatic Gas-Fired Boiler complete of the major pieces of equipment. Bu 
. tin 120 features the Rad-I-Con kettles 
with gas burner and controls to main- and reaction vessels made by this com- 
. ‘ pany Bulletin 121 features Infin reflux 
tain required steam pressure; and an condenser in which finned surfaces are 
. : = located inside of tubes The fourth 
M-K-O Automatic Boiler Feed system de- bulletin describes Coil-O-Clave method 
. of heating or cooling autoclaves or pro« 
signed to return condensate and supply ess kettles 
make-up water as required for highest 145. Dust Collectors. Pulverizing Ma- 
. » ¢ , chinery Co., Summit, N. J 4-page leaf- 
operating efficiency. Engineered Steam at let describing the Mikro-collector for use 
. . . in collecting industrial dust. Filter rates 
its best, with four decades of experience yp Hee mony weights and other details 
are included 








at your disposal—so, send your steam 








° . 3 ”> ng > i }- 
problem to us for study and recommen- oe ee 





The KANE Boiler is built to 






AS.M.E. specifications, in sizes dation Bulletin No. 20 illustrates and describes 
te 30 HP . electronic smoke indicators and _ (re- 
corders for over-fire jet control Op- 






2 N G j N iz is R - D Ss T £ A a A T | T Ss B iz ST eration is described, and details of the 


different devices are shown in diagrams 




















147. Agitators. Eclipse Air Brush Co., 
Newark, N. J 4-page booklet describing 
application of the Pneumix air-motored 
agitator made by this company 


1903-1915 EAST HAGERT STREET, PHILADELPHIA 25, PA. 168. Imotruments. E. Machiett & Sons. 
New York, N. Y Four page booklet 
FOUR DECADES OF AUTOMATIC GAS-FIRED BOILER MANUFACTURING EXPERIENCE featuring the photoelectric pn electronic 
measuring instruments available from 
this company. Also a six page pocket- 
sized folder describing smal! scale 
voltage control equipment 


149. Welding. Eutectic Welding Alloys 
Corp., New York, N. Y.—8-page bulle- 
tin featuring the advantages of Eutectic 
low temperature welding rods 


150. Lubrication Testing tr 
The Gerin Corp., Red Bank, N. 

8-page booklet entitied “Taking “he 
Guess Work Out of Lubrication” shows 
how to measure contaminants in lubri- 
iting oil The booklet features the 


equipment for conducting these tests 
151. Valves. Kerotest Manufacturing 
Co., Pittsburgh, Pa 4-page bulletin il- 


lustrating the non-lubricated ball-type 
valve made by this company. Construc- 
tion and operation is shown by cut-away 


This exceptionally sturdy, rug- nee Sizes and dimensions are tabu- 
atec 

gedly constructed mill grinds ma- 

; aia " Py 152. Alloys. Ampco Metals, Ine Mil- 

terial to finished size. Built-in waukee, Wis.—Bulletin $4 contains four 

pages describing and illustrating Ampco 


cooling device. Cooling-liquid is rolled sheet and plate for corrosion- and 
: : = wear-resistant fabrieated equipment 
continuously circulated against 
























































EQUIPMENT 


















153. Plaster. (General Perlite Co San 







the back of each grinder disc. | Jose. Calif—An_ 8-page brochure de- 
scribing and illustrating the use of per- 

: : : lite plaster. Gives advantages, applica- 
Robinson Processing Equipment of aa ae 6S od ainemel 





every type ca Crushers, Grinders, transmission and other data 
: *a* . . 54. Boil sura: . & g 3oiler In- 
Sifters, Attrition Mills... is de- |  ivance Co. Boston Moos Valume 
. . No. 1, of a new magazine entitled “The 
signed to your requirements by Condenser,” has been issued. The first 
. . ee issue dated May, 1948, gives information 
experienced engineers. Inquiries on safe boiler operation together with 


WRITE FOR LITERATURE . . several case histories of boiler and power 


invited! plant accidents 


155. Process Engineering and Develop- 
ment. National Research Corp. Car 


ROBINSON iM A N U FAG TURING CO. ing and fiustration’ the week Gone 07 
Plant: Muncy, a. this company in various flelds of proc ne 
engineering such as high vacuum tech- 


SALES REPRESENTATIVE niques, etc 
MERCER-ROBINSON COMPANY, INC. 156. Asbestos Products. Keasbey & M 


30 CHURCH ST., NEW YORK 7, N. Y. niversary booklet’ describing the history 


and development of this company. 
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“.«ebecause the air 
we serve our guns 
is clean and free 
of oil and water.” 


a 


ae ee eae . ne wait. oP i a poe ann nia > 
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Better Porcelain Enameling 


- 
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“I can’t see why anyone would operate an enamel- 
ing plant without a dependable means of drying 
and cleaning the compressed air.” That’s how 
thoroughly sold the superintendent of this plant 
is on the results obtained from this Lectrodryer 
equipment. 

All vaporous moisture in the compressed air 
that gets by aftercooler, separator and filters is 
caught by the Lectrodryer. Oil is removed by the 
Lectrofilter. No water to upset carefully concocted 
frit mixtures or condense in the lines to form rust 
and mud. No oil or free water to cause blistering 
and spotting of fine enamel coatings. 


LECTRODRYERS DRY 


AS 
witH ACTIVATED ALUMIN 






a 





EBERLE RREE OAT VAT 











This Lectrodryer and Lectrofilter safeguard the 
quality of porcelain enameling work by removing 
moisture and oil from compressed air fed to spray 


guns at Pressed Steel Car Company’s Chicago plant. 








Seven hand guns, four automatic spraying 
guns and two blow-off guns are served by this 
Lectrodryer equipment. The system operates at 
100 psi. 

Wherever you use compressed air—spray guns, 
pneumatic drills and hammers, instrument con- 
trols or the like—you may similarly save by 
DRYing and CLEANing that air. Lectrodryer 
engineers will gladly help you determine the facts. 
Write Pittsburgh Lectrodryer Corporation, 303 
32nd Street, Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Read, Erdington, Birmingham. 
in Australia: Biriec, Limited, 51 Parramatta Road, Glebe, Sidney. 






LECTRODRYER 


REGISTERED TRADEMARK V.S. PAT. OFF. 


















SILVACON 383 


DOUGLAS 


SILVACON 
490 


! ) SILVACON 
nn 412 
we SILVACON 472 
uw 









The protection and insulating quality of Douglas Fir Bark 
is now available in a new raw material named SILVACON 






= 






SILVACON is a recent development from Weyerhaeuser Timber Co. It 








opens up untold opportunities for manufacturers and processors to SOME DETAILS ABOUT SILVACON 
produce quality products at lower cost. SILVACON is the family name for the 
Plastics meet quality specifications at reduced costs; expensive constituents of tree bark. Separately 





they are: SILVACON 383, fiake-like 
particles of cork, similar to Mediter- 
ranean oak cork; SILVACON 508, fine- 


phenolic resins are extended to limits never before thought feasible, 
producing greatly lowered cost glue lines and binders; insecticide dusts 







are blended with greater speed and dependable accuracy ; magnesite ly frectionsted hard dence Menified 
flooring has higher wet strength; asphalt floor emulsion compounds give fiber; SILVACON 490, powdered amor- 
new resilience to poured floors; rubber compounds have equal quality phous material. In addition, there are 





SILVACON 412, a combination of 
cork and fiber, and SILVACON 472, a 
combination of cork, fiber and powder. 





with lowered material costs...these are but a few indications of 
product improvements coming to industry and the public through the 
use of SILVACON, 






UNIFORMITY. Rigidly controlled 







Technical information about SILVACON is available to you from manufacturing processes assure uni- 
Weyerhaeuser Timber Co., the largest industrial source of information form quality of SILVACON fractions, 
about wood and wood products. Learn about SILVACON, a raw singly or in prescribed combination. 











material so basic that its variety of uses is certain to have valuable 
applications affecting your business or profession. 













WRITE FOR FREE SAMPLES AND TECHNICAL LITERATURE 


A comprehensive compilation of physical and chemical properties of SILVACON is available on 







request. Proved and experimental uses are listed to help you get a quick start in your own 






product development work. Our development engineers and field representatives will furnish 
technical assistance. Write Weyerhaeuser Timber Company, SILVACON Dept., Longview, Wash. 













Building America’s Forests for America’s Future! 
We grow trees. Some of our harvesting programs 
ore planned 100 yeors in the future. Our continu 

search for complete utilization of the forest led to 
SILVACON. Look for—expect—new raw materials 


ew mr vfacturing processes trom Weyerhoe 
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Chemical Consumption High as Supply 
Begins to Catch up With Demand 


ONSUMPTION and production of 
C chemicals continued at high 
levels in May and June. However, 
signs of supply catching up with de- 
mand began to appear in some parts 
ff the industry. An example is form- 
aldehyde. The enlarged output of 
methanol has in turn increased the 
available amount of formaldehyde to 
the point where this once scarce item 
is now iu ‘.ee supply. Adding to the 
problem of formaldehyde producers is 
the slack in demand for their product 
in resins. This was due in part to the 
recent strike in the plywood industry, 
the current shortage of phenol, and 
the coming of vacation time along 
with a normal seasonal slump in the 
plastics industry. Other chemicals are 
also reaching production levels where 
the supply is satisfying the demand. 
This is not true in all cases. Many 
chemicals are about as hard to get 
now as they have been in months, 
with little relief in sight. 

Chemical Engineering’s index of 
chemical consumption dropped to 
232.51 in April from its peak of 243.32 
in March. This drop was due to the 
shorter month and a considerable de- 
cline in the fertilizer industry from the 
March high. However, fertilizer use 
t chemicals remains high. In April 
971,575 tons of superphosphate were 
produced. Other consuming indns- 
tnes dropped off in April in a seasonal 
movement. An exception was the 
paint, varnish and lacquer industry. 
Sales reported by 680 plants rose to 
$96.9 million in April, compared with 
91.7 million in March. Coal chemicals 
dropped sharply in April, reflecting the 
coal strike that occurred at that time. 


New Units 


Supply of polyethylene is tight and 
two producers are constructing ad- 
ditional production facilities. Du Pont 
is building a unit at Orange, Tex., that 
will probably double total existing out- 
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put. This will be operating early in 
the fall. Bakelite is supplementing its 
South Charleston production by erect- 
ing a plant at Texas City, Tex. When 
all these expansions are completed it 
is estimated that the total annual 
capacity of polyethylene will be close 
to 50 million pounds. 

Synthetic glycerine will be pro 
duced in sizable quantities late in the 
summer. Shell Chemical Corp. is re- 
ported to have notified its customers 
that production will start in Houston 
this month. The plant will have an 
estimated capacity of 35 million 


Chemical Engineering Index 


Industrial Consumption of Chemicals 


CHEMICAL ECONOMICS 


Richard F.Warron, Assistant EDITOR 


pounds per year, and should be a 
valuable factor in stabilizing glycerine 
prices. Several large consumers of 
glycerine are understood to have con- 
tracted for a large part of Shell's out- 
put. 

Another chemical that soon should 
be in plentiful supply is benzene hexa- 
chloride. Production of this chemical 
has risen sharply in the past year. 
March production was 1.6 million 
pounds compared with 279 thousand 
pounds produced in March 1947. 
Sherwin-Williams started production 
of a new unit in June. It has been 
estimated that this will ultimately pro- 
duce 25,000 to 33,000 Ib. of benzene 
hexachloride (100 percent equivalent) 
per month. This should place the ma- 
terial in a very competitive market as 
there are at least seven major chem- 
ical companies producing the insecti- 
cide at the present time. 

Naphthalene supply outlook is im- 
proving. Production was about 15 per- 
cent above the 1947 levels in the first 
quarter. This does not include the 





at = effects of the coal strike that will have 
March April an adverse reaction on second quarter 
Fertilizers 62.10 58.40 - é : 
eke and panes 24.58 23°70 figures, but 1948 production should be 
serenetan refining tpt 4 = at least 5 percent above last year in 
Paint and varnish 25.40 26.82 spite of these drawbacks. In addition 
r ‘ stee 3.93 52 ; :. ° 
a cow Sneee- - - e+ 5222 to increased domestic production, Hol- 
Textiles .... 12.15 11.55 land, Belgium and Czechoslovakia are 
Coal products 10.28 8.11 . . . . . 
Leather 457 449 Shipping this chemical into the coun- 
ee Es i. try. For the first time since the end 
Plastics 8.98 8.58 of the war, imports of naphthalene are 
INDEX 243.32 232.51 arriving in large quantities. 
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A Chem & Met Special Report on 


Pricing Systems 


Recent court decisions have left a welter of confusion in 


ruling several pricing systems illegal. 
the rulings, how they can affect the chemical industry. 


$ ens CHEMICAL industry is no ex- 
ception to the general confusion 
that has been generated by the recent 
Supreme Court decision on cement 
pricing. By outlawing the basic point 
pricing system long used in selling 
cement, the Court not only confused 
others who are using such systems, it 
also cast suspicion on other methods 
of pricing. The trouble right now is 
that no one knows what the law is 
and what it isn’t. Even FTC cannot 
help; it will not give opinions, only 
act after a complaint is filed. It looks 
as if the situation will not be clarified 
until March 1949 when the recently 
authorized Congressional investigation 
will make the first report to Congress. 

All the confusion revolves around 
delivered pricing, the type of pricing 
that allows cigarettes to sell for the 
same price in New York and Cali- 
fornia, ammonia to cost the same in 
Houston and Philadelphia. Whether 
such pricing will be allowed in the 
future is the open question. 


Three Systems 


l'raditionally, United States pro- 
ducers use three delivered pricing 
systems: basing point (single or mul- 
tiple), zone, and “postage stamp.” 
In a single basing point system, ship- 
ments by all producers, regardless of 
their plant location, assume the pro- 
duct was shipped from the basing 
point and charge the customer for 
freight from that point. For custom- 
ers nearer to a producer than to the 


basing point, a “phantom” freight 
may be included in the delivered 


price. Similarly, customers may pay 
less than the actual freight if they are 
nearer the basing point than to the 
producer's plant 

Multiple basing point pricing works 
the same way as the single basing 
point, the customer paying theoretical 
freight from the nearest basing point 
This is the system the Supreme Court 
has thrown out. 


310 







Here is a report on 


Zone 


pricing divides the country 
into several geographical areas, a fixed 
delivered price being quoted for each 
zone. At the zone borderline com- 
panies just across the line from each 
other may pay considerably different 
prices for the same material. 


[he “postage stamp” plan merely 
means that a fixed delivered price is 
sect, regardless of the location of the 
purchaser. The company sets the 
price so that it covers an average 
freight cost. In extreme cases, the 
manufacturer may be losing money on 
far-away sales, making a high profit on 
nearby sales 


Legal Rulings 


Undoubtedly the Supreme Court 
has ruled concerted action by a group 
f companies to maintain a basing 
point pricing system is illegal. Single 
basing points went out the window 
in 1945 in the glucose cases against 
Corn Products Refining and A. E. 
Staley Here both manufacturers 
were quoting fob. Chicago, despite 
the fact that the three plants involved 
were at Chicago, Kansas City, and 
Decatur. The court ruled that cus 
tomers who were paying phantom 
freight were being discriminated 
igainst and that the single basing 
point pricing system was a violation 
of Section 2 of the Clayton Act. 

The well-publicized cement case 
this spring went a step farther and 
ruled out multiple basing point sys 
tems as well. Whether done by a 
ombination of companies or not, 
the court flatly said, “Concerted 
maintenance of the basing-point de- 
livered-price system is an_ unfair 
method of competition prohibited by 
the FTC act.” The Seventh Circuit 
Court of Appeals even went further 
and ruled that there did not have to 
be evidence of conspiracy. The ex- 
isténce of several companies using the 
same basing points automatically 
made the system illegal. 
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Zone pricing has beem under attack 

too. The crepe paper manufacturers, 

ling to the court, were violating 

.« law by conspiring to use a zone 

system of pricing. So it looks like 
collective zone pricing is out too 

The big question in industry's mind 

is not “What can’t we do?” but is 

“What can we do?” The courts cer- 

tainly have not helped; they have 
merely left a welter plone 


Present Status 


A few things are fairly definite. Any 
use of basing points by an individual 
company or a group of companies is 
clearly illegal. Any use of identical 
zone pricing by more than one com- 
pany is also illegal. So far there is 
no way of tc-ling whether “posta 

stamp” plans are legal or not. The 
only system that appears to be def- 
nitely legal is to eliminate delivered 
prices entirely and sell on an fob 
basis. Even there confusion is pos- 
sible when a manufacturer has more 
than one plant making the same 
product. 

The Court added one more note of 
confusion. It appears that an indus 
try can absorb freight to meet com- 
petition if in good faith and occasion- 
ally. The Court apparently tried te 
distinguish between meeting competi- 
tion on individual sales and _ the 
habitual use of the delivered-price sys- 
tems to equalize prices among all sup- 
pliers. 


Chemical Pricing 

If nothing is done by Congress te 
change the present court rulings, there 
will be plenty of chemicals involved 
Alum, caustic, soda ash, sulphuric 
acid, phthalic anhydride, ammonia 
are just a scattered few of the chemi:- 
cals which are sold with some sort of 
freight equalization. Triple  super- 
phosphate has close to a single basing 
point pricing system. Freight is 
equalized from five points on acetyl- 
salicylic acid. All of these may be 
subject to a cease-and-desist order 
when FTC gets around to them. 

FTC has hoped that industry would 
“avail itself of the opportunity now 
presented to conform voluntarily” to 
its interpretation of the cement case 
ruling. But it appears that most in- 
dustry, and the chemical industry can 
be included, is adopting a sit and wait 
attitude. The whole situation is too 
confused to know what is legal. As 
one chemical man put it, “If we don't 
know where we are going, we have no 
alternative but to stand still.” 




















FORGED STEEL PRESSURE VESSELS 


From the smallest to the largest—Midvale makes one-piece 
hollow forged Pressure Vessel bodies to your specification of 
carbon, alloy or stainless steel. They’re heat-treated, machined, 
assembled and pressure-tested. Their mechanical properties 
are proved. All this is done in our plant under rigid Midvale 


control ... your assurance of safety and high performance. 


THE MIDVALE COMPANY «¢ NICETOWN ¢ PHILADELPHIA 


OFFICES: NEW YORK e CHICAGO e PITTSBURGH 
WASHINGTON > CLEVELAND @ SAN FRANCISCO 
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Tides and Waves Harnessed for Corrosion Data 
to Provide Better Materials for Industry... 


INCO goes down to the sea...to get 
the ocean’s own verdict on metals 
and alloys 

Here, at Kure Beach, the Atlantic 
has been made a giant test tube for 


Raising a apecimen rack at the site. Speci- 
mene a a en detailed examinatior the 


/ 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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studying the corrosive attack of salt 
water and salt air. 

Many different tests are made on 
thousands of metal specimens. Each 
is carried out under natural condi- 
tions expected in service. 

The picture above shows the test- 
ing basin where metal panels are 
immersed in the ocean’s own brine. 
This type of test shows how well the 
metal resists corrosion, and also 
whether it retards the growth of 
barnacles and other marine life. 

In other tests, metals are exposed 
on racks to salt air and salt spray, 
or whirled through the water at high 
velocity. 

These and other tests often take 
months...sometimes years. But the 
object remains the same: To dis- 
cover which metal or alloy is best 
suited to a specific task. 


Just one of the many ways Inter- 
national Nickel helps you and other 
manufacturers make exactly the 
right choice of materials to perform 
better, longer. 


Over the years, International Nickel has 
accumulated a fund of useful information 
on the properties, treatment, fabricatior 
and performance of engineering alloy steels, 
stainless steels, cast irons, brasses, bronzes, 
nickel silver, cupro-nickel and other alloys 
containing nickel. This information is yours 
for the asking. Write for “List A” of avail- 
able publications. 





67 WALL STREET 
NEW YORK 5, N.Y. 
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Acetone 


ACETONE produc- 
tion in the 
United States is 
expected to sur- 
ass 450,000,000 
b. this year. Most 
of this will come 
from Carbide and 
Carbon Chemic- 


COMMODITY 
survey 


als Corp., and Shell Chemical Corp. 


Tennessee Eastman 
mercial Solvents Corp., Publicker 
Industries, Inc., U. S. Industrial 
Chemicals, Inc., and Celanese Corp. 
of America will also contribute sub- 
stantially to the output. 

Generally producers can be broken 
down into three major types. The first 
type, fermenters, consists of Commer- 
cial Solvents, Publicker, and U. S. 
Industrial Chemicals. The second 
major group of producers consists of 
Carbide and Carbon Chemicals Corp., 
Shell Chemical, and Standard Oil. 
These companies, along with Tennes- 
see Eastman Corp. produce acetone 


Corp., Com- 


from isopropyl alcohol. The third, 
and newest, type is the butane-pro- 
pane oxidation process used by Cel- 
anese. It is estimated that the over- 
all capacity of all units is approx- 
imately 550,000,000 Ib., according to 
industry spokesmen. 

The acetone end use pattern is a 
complex structure. However, the 
over-all picture may be summarized 
by breaking the uses down into the 
following types: the amount con- 
sumed in cellulose acetate in all forms, 
the use as a solvent in acetylene, its 
use in chemicals, paint, varnish and 
lacquer, drugs, and miscellaneous uses 
including export. Cellulose acetate 
consumes about 50 percent of all the 
acetone produced. Production of 
other chemicals consumes about 15 
percent. The paint, varnish and lac- 
quer industry uses about the same 
amount. 

The production and outlook are 
indicated in an accompanying graph. 
The trend line shows that acetone 


production may reach 600,000,000 
lb. a year by 1950. Whether this rate 
of production will be reached is prob- 
lematical. Shell is bringing in several 
plants in Europe and England in 
about one year. This will, of course, 
have an adverse effect on the export 
market. 

At present the major consumer of 
acetone is cellulose acetate. About 
10 percent of this material is used 
in plastics. At the present time sty- 
rene is making considerable inroads 
on cellulose acetate market in the 
plastics industry. Acetate used in this 
part of the industry cannot be ex- 
pected to expand. However, the other 
90 percent of the cellulose acetate 
produced goes into yarn. And as long 
as the natural fibers remain at high 
price levels, rayon consumption can 
be expected to grow. Considerable 
quantities of acetone are used in the 
paint, varnish and lacquer industry 
at the present time where some pro- 
ducers of those materials would prefer 
metyl ethyl ketone. When this be- 
comes more available, acetone con- 
sumption may be expected to fall off 
in this industry. With the comple- 
tion of current expansion programs, 
however, producers will be able to 
supply 600,000,000 Ib. of acetone by 
1950 should demand for it reach that 
level. 

Up to the time of the first World 
War, the production of acetone was 
from acetate of lime. After the war 
got under way, demand for acetone 
was greatly increased. Established 
plant capacities were unable to meet 
the rise in demand, economic phases 
of manufacture were unimportant, 
and vinegar plants were turned over 
to acetone production. 

USI set up a plant at Baltimore 
which produced acetone by fermenta- 
tion of molasses. The U.S. and Brit- 
ish Governments formed the Com- 
mercial Solvents Co., built a plant at 
Peoria, and produced acetone and 
butyl alcohol by the fermentation of 
corn. After the war a new corpora- 
tion was set up, Commercial Solvents 
Corp., to purchase the government 
firm. 

Acetone made there undersold the 

(Continued on Page 315) 





Where It Is Used 


End use 


lose acetate ; 
Acetylene (solvent)... 
hernicals . 
t, varnish and lacquer 
rugs 


Miscellaneous and export 





Where It Is Made 


Producers 


Carbide and Carbon Chemicals Corp 
South 


Shell Chemical Corp. 


Standard Oil Co. (New Jersey 
Tennessee Eastman Corp. 
Celanese Corp. of America. . 
Commercial Solvents Corp. 
Publicker Industries. . . 

U.S. Industrial Chemicals 


Whiting, Ind....... 
harleston, W. Va. 
Texas City, Tex... . 
Dominguez, Calif... 
Martinez, Calif. 
Houston, Tex. 
Bayway, N.J...... 
Kingsport, Tenn... .. . 
Sees 
. 9 eae 
Philadelphia, Pa... 
Baltimore, Md 


Process 
Isopropy! aleohol 
Isopropy! alcohol 
Isopropy! aleohol 
Isopropyl! alcohol 
Isopropy! alcohol 
Isopropy! alcohol 
Isopropyl ol 
Isopropyl! alcohol 
Butane-propane oxidation 
Fermentation 
Fermentation 
Fermentation 


Plants 
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ere tough and wear-resistant. 





Walworth Series 150 Cast Steel Valves 
Gate 
valves are available in sizes from 2” to 
24”, and globe valves in sizes 2” to 12”. 





Years of 


trouble-free service 





er. ee eee 


















Walworth Pressure-Seal Cast Stee! Gate 
Valves exemplify the greatest improve- 
ment in high-pressure, high-temperature 
valve design. The internal pressure keeps 
the body-to-bonnet joint tight. Series 600: 
1%” and larger — Series 900: 3’ and 
larger — Series 1500: 1 and larger. 

















Walworth Cast Steel Fittings are manu- 
factured in a wide range of types and 
sizes to meet every requirement. They 
ore made to the highest standards of 
quality, both as to dimensional accuracy 
and metallurgical properties. 













DISTRIBUTORS 
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assured with... 


BARA ES 5B BARRA 





Walworth Series 600 Cast Steel Valves have strength and 
ability to resist wear. They assure long life and positive 
operation. Available in either gate or globe types — 
Gate: sizes 142" to 18 — Globe: sizes 2” - 8”. 


WALWORTH cast steel valves 





Walworth Cast Steel Valves have 
proved their ability to assure years 
of trouble-free, dependable service. 
Accurately threaded stems, deep 
stuffing boxes, streamlined ports, 
and heavy cast alloy steel walls are 
their top features. 


You can get full information about 
Walworth’s complete line of steel, 
iron, and bronze valves and fittings 
from our new Catalog 47. See your 
nearest Walworth distributor, or 
write on business stationery for 
your free copy. 






WALWORTH 


valves and fittings 


IN PRINCIPAL CENTERS THROUGHOUT THE 


60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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(Continued from Page 313) 
yood distillation product, and by 
1925, acetone from acetate of lime 
was of minor importance. 

Because they used large amounts of 
tone as a solvent in cylinders of 
acetylene, Carbide and Carbon began 
research on acetone and developed a 
method of making it from isopropyl 
alcohol obtained from petroleum 
By 1929 this company was pro- 
ducing not only its own requirements, 
ut had entered the market as a seller. 
In 1930 Union Solvents started a 
plant for some acetone production by 
the fermentation of corn. In 1931 


Publicker, Inc., added a similar unit 
in ethyl alcohol plant at Philadel- 
shia. but used molasses as a raw 


material. Union Solvents went out of 
business when the court decreed it 
had infringed on the patents held by 
Commercial Solvents Corp. In 1935 
Shell Chemical started to make 
wcetone from petroleum gases and is 
it present one of the leading sellers 

f this material, 

With improvements in processes 
ind a widening of normal market, it 
was natural to expect a downward 
trend for acetone prices. For the years 
immediately prior to 1914 prices 
ranged from 12 to 14 « per Ib. Dur- 
ing “the war years they reached a peak 
level of 46 c. a Ib. In 1917 the gov- 
rment fixed the price of acetone at 
54 c. a lb. and this remained in force 
ntil 1919. From 1934 through 1939 
the price moved down to 4.34 c. a Ib. 
for that year. A strong export move- 
ment arose in late 1939 which kept 
the average sale price from going still 
lower and brought the unusual situa- 
tion of some contract holders obtain- 
ng delivery at 43 c. per Ib., while 
export sales were over 12 c. per Ib. 
\t the present time acetone is selling 
it about 8 c. per Ib. in tank cars 
lelivered, as compared with the war- 
time price of 7 c. per Ib. 


Anhydrous Ammonia 


In the April Commodity Survey on 
inhydrous ammonia three misstate 
ments have been brought to our atten- 

. It was reported that the Com 
cial Solvents plant was being 
alm oat completely converted to meth- 
mol. Actually, a new methanol unit 
has been built and ammonia pro- 
luction capacity was undisturbed. 
Lion Oil. reported to be beginning 
ethanol output, is not producing 
methanol and has no immediate plans 
t doing so, according to the company. 
Lion is installing an additional unit 
which will raise ammonia capacity to 
bout 570 tons per day. Allied’s Hope 
vell plant, listed at 900 tpd. capacity, 
bably closer to 750 tpd. 
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4 second opening 


2 second closing 


Extra load cycles every 
day with the Harris 


Quick-Opening Safety Door. 


You save time on every load cycle when your retorts 
have Harris Quick-Opening Safety Doors. No more slow, 
delaying, loosening of bolts; no wrenches or special 
tools. Actual timed opening requires only 4 seconds— 
on any size pressure or vacuum vessel. 


Basic principle is a bearing mounted, rotating lugged 
ring which interlocks a series of wedges. Other features 
are a full-molded self-sealing gasket; precision 
machined non-sagging door hinge. Opening requires but 
two quick motions; one to release any possible remain- 
ing pressure or liquid, the other to open the door. 


Harris doors fit any horizontal or vertical retort, 
operate equally well under vacuum or pres- 
sure; code tested. Find out how you can save re- 
tort time—increase your number of load cycles 
every day. Write for complete details. 





United Welding & Manufacturing Co. 


8705 CROCKER STREET © LOS ANGELES 3, CALIF. 
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Price Trends 


ued to climb in June. Soda ash, caus- 
tic soda and chlorine moved upward 
on July 1. 
during the month along with turpen- 


"tgs soda and chlorine continue 


to be in somewhat short supply. 


The supply of soda ash also remains 
behind demand. Sulphur supplies ap- 
pear to be ample with a production 
rate 18 percent above last year. Ap- 
parent sales in April, computed from 
production and change in stocks, are 
about equal to the 1947 rate. 


Synthetic rubber is in good supply. 


Coal-tar chemicals such as the meta 
para cresols are still tight. Demand 
for phthalic anhydride is high and it 
will probably remain hard to get for 
some time. 


free supply. 


Isopropyl alcohol is in 


Glass, a sizable consumer of chemi- 


cals, continued to operate in April 
close to levels reached in March. Plate 
and container output was about the 
same in spite of the shorter month. 
However, container production was al- 
most 15 percent below April 1947. 
Plate glass, on the other f 

about 
responding period. 


and, was 
10 percent above the cor- 


Rayon shipments rose to 93.6 mil- 


lion pounds in May as compared with 
90.8 million pounds in April and 78.1 
| } million pounds in May 1947. Paper 
production early in June reflected the 
increase in capacity installed in the 
past year by operating at rates 14 per- 
cent above the corresponding 1947 
period. 


Prices of heavy chemicals contin- 


Ethyl alcohol dropped 
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3 |_| = ——+-+++-+-7-] _ ments is the inability of producers to 
a L , + continue to absorb increased produc- 
tion costs. 
Oil and fat prices dropped during 
[. besa ob 6.50 eee 2. Oe ; nea ‘al oil 
= a June. Edible, drying and essential oils 
ar wer tare EROREERISS INCE HOEK joined some animal fats in a down- 
| 7 | | 7 ward movement. The price index for 
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WEIGHTED INDEXES OF PRICES 
100 for 1937 








Base 


Chemicals Oils & Fat« 
As of July 1 132.59 293.07 
Last Month . 131.01 308.81 
July 1947 123.23 220.34 
; July 1946 . 110.50 153.39 


ee 
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There are no mechanical complications in a Nash Compressor. ea LL 


A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 


j iat = 
pumps sent immediately on request STM 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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NAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
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PLAN TO ATTEND 


CHICAGO COLISEUM 


NATIONAL 
LHEMICAL 
EXPOSTTIO 


OCT. 12-13-14-15- 


RET 
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NICHOLSON SIMPLICITY 
ENABLES YOU TO 


STOP Adjusting 





Steam Traps 


require no adjust- 
ment or change 
of valve and seat 
from 0 to 225 
Ibs.; eliminate 
much trouble in 
plonts with many 
and varied trap 
applications. 
Other features: 2 
to 6 times average 
drainage capac- 
ity; operate on 
lowest tempera- 
ture differential. 
Size “%4" to 2”; 
steam press. to 5 TYPES for 
225 Ibs. Every Purpose 


BULLETIN 1047 or Chem. Eng. Cat. 


W. H. NICHOLSON & CO. 


206 Oregon St., Wilkes-Barre, Pa. 




















United States Production of Certain Chemicals 
April 1948, April 1947, and Four-Month Totals for 1948 and 1947 


April April Total, Four Months 
Chemicals (Tons unless otherwise noted) 1948 1947 1948 1947 
Ammonia, synthetic, anhydrous! sete 92,640 93 ,007 378,737 359 450 
Ammonium nitrate ‘ . 79,976 87,042 350,419 351,192 
Ammonium sulphate, technical, synthetic, M Ib.) 28, 469 31.121 124,212 117.1 
Caleium arsenate (M Ib.) 3,910 2,320 11,725 6,849 
Calcium carbide, commercial. . . : 57,649 51,830 231,225 210,382 
Calerum phosphate: 
Monobasic (M |b.) 5,874 6,178 23,192 25.702 
Dibasie (M Ih).. 6,148 5,209 25,948 
Carbon dioxide 
ery, and gas (M Ib.)... 19,545 17,021 73,714 64,352 
(M Ib.). : ‘ 63,715 64,309 196 , 565 189 739 
Cc wm nae : 126,902 109 ,050 499,122 437 804 
( *hrome green (C. P.), | M ae 1,196 1,307 4,371 5, 536 
Chrome yellow and crangs, ( (Cc P| (M Ib 4,925 4,144 7,604 14,521 
Hydrochloric acid. . . : 36,306 34,637 145,914 140,740 
Hydrogen, (=nillion ou. ft.). 2,245 1,508 8,834 6,401 
Lead arsenate, acid and basie (M th) “ai 3,814 5,470 14,304 18, 565 
Molybdate chrome orange, (C.P.), (M Ib. natin , 518 424 1,961 63 
Dt iitetéenbnastnacend ‘ ; on 04,904 64,288 400 .325 255 , 266 
Oxygen, (million ata : 1,362 1,146 5,252 4.478 
Phosphoric acid, 50 percent... .. bisbane 97 , 832 82,452 388, 861 225,023 
Soda ash: 
Ammonia soda process: 
Total wet and dry* 2 357,752 367 , 847 1,506,195 1,482. a2 
Finished light* pyre 177 ,047 175,824 ,642 722,605 
Finished dense ; seeuee 120,806 131,850 503 , 180 533 204 
Natural*. . ; ; deinen 26, 288 22,901 95,976 83,378 
Sodium bicarbonate : 12,596 16,727 655 64,112 
Sodium bichromate and chromate 8,184 7,089 30,925 27,153 
Sodium hydroxide: 
Electrolytic process: 
Liquid. . 124,002 103,732 486 ,024 424,358 
Solid. . . 20,732 16,948 91,461 69. 843 
Lime-soda process 
Liquid. . 62,298 63,214 255,415 252,143 
Solid. . 19,013 20,736 82,212 80 604 
Sodium phosphate 
Monohasic 781 1,090 2,872 4,7 
Dibasic 7,045 5,539 28,217 24,767 
Tribasie 6,116 5,540 27,345 27,523 
Meta 3.179 1,885 11,761 8.948 
Tetra , . 5,057 4,181 21,214 16,435 
Sodium silicate, anhydrous bane nae , 38,130 50 , 267 174,451 168, 262 
Sodium sulphate 
Anhydrous OPE sede aaa 15,079 12,829 54,570 47,440 
si inws scene nal vscwtadaieceentievendaes 15,942 17 ,362 65,848 60 , 285 
Salt cake, crude, commercials. . sieccubenseanece 54,986 52,585 209,275 199, 204 
Sulpharte acid. 7 
is cecckhdopapence : scbieeenteeneenens 253 ,727 272,009 1,008,462 1,152,542 
S 0 000ccadassdannnaneneeeninoanentetl eeée 587,251 547 322 3,366,686 2,181,200 
Zine yellow, (zine chromate) amineteoessodss eeccccececoces 255 191 1,300 965 


Data for this tabulation have been taken from “Facts for Industry” series issued by 
Bureau of the Census. Production figures represent primary production and do not 
include purchased or transferred materials. Quantities produced by government-owned 
arsenals, ordnance works, and certain plants operated for the government by private 
industry are not included. Chemicals manufactured by TVA, however, are included. 
All tons are 2,000 Ib. Where no figures are given data are either confidential or not 
yet available. ‘Includes a small amount of aqua ammonia. *Total wet and dry produc- 
tion, including quantities diverted for manufacture of caustic soda and sodium bicarbon- 
ate, and quantities pr- essed to finished light and finished dense. *Not including quan- 
tities conve>ted to finished dense. ‘Data collected in cooperation with the Bureau of 
Mines. ‘Figures represent total production of liquid materials, including quantities 
evaporated to solid caustic and reported as such. ‘Includes oleum grades, excludes 
spent acid. "Data for sulphuric acid manufactured as a byproduct of smelting opera- 
tions are included 


United States Production of Synthetic Organic Chemicals 
March 1948, March 1947 and Three-Month Totals for 1948 and 1947 


March March Three Months Totals 
1948 1947 1948 1947 
Acetanilid.. ; ; 190,955 $83,338 1,218,250 2,170,570 
Acetic acid: * 
Synthetic! nadunea 35,746,342 31,463 ,095 98,183,889 93,146, 151 
Recovered ae 142,867,484 125,981,430 411,709,513 355,116,186 
Natural?. vencabesuiile 2,165,385 2,154,450 6,540,725 6,204,997 
\eetic anhydride’ bali 64,849,357 54, 206,388 185,732,429 149,026,115 
BETTE 2 os cecccceces , eeeedes 37,766,701 30,301 , 833 110,053 , 822 89,899, 662 


(Continued on page 320) 
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WORTHINGTON ALL THE WAY! 


A Modern, Efficient Compressed Air Plant...Engineered Entirely By Worthington 


eer see 
- 





Plus HIDDEN Advantages Like These: there's more worth in Worthington. Bulletin L-667-B1A 
Power factor improvement from the synchronous _ tells the complete story of how YC Compressors can 
motor and quick-acting, 5-step governor...com- cut your air costs. Worthington Pump and Machinery 
pletely automatic control for the entire system, as in Corporation, Compressor Division, Buffalo, New York. 
the largest compressed air plants... 
advanced YC design that assures a 
longer-lived, cooler and smoother 
running compressor, with mainte- 


nance and operating expenses at their 
lowest. SSF 


RL, be 
Write for further facts that prove EZ IINIINS 


K7-16 
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AMOSITE 


ASBESTOS 
FIBRES 


FOR FILTRATION, 
PLASTIC REINFORCEMENT 
AND OTHER 
INDUSTRIAL USES 


Amosite is on extremely long ocid re- 
sistant asbestos fibre mined in South 
Africo. W is especially witoble for 
filtration and similor processes. Avail- 
able in various grodes ond degrees of 
opening to meet specific requirements. 








UNION ASBESTOS 
& RUBBER CO. 

























1821 S. 54th AVE., CICERO, ILL. 





7 
versatile S0 ; 


Few chemicals have such diversified ap- 





plication in industry as “Virginia” 
Liquid Sulfur Dioxide (SO,) 
SO, is used as a selective solvent and is 


This 99.984 





Virginia” 






valuable for pu control 





percent pure SO, is highly rec ommended 





is an effective reducing and neutralizing 





agent. It is popular as a reaction medium 





and as a refrigerant . is utilized for 





and oil activation. 





solvent extraction 





Virginia” Liquid Sulfur Dioxide is 







easy to ship, to store, and to handle. 
It is available for prompt delivery in 
evlinders, drums, and tank cars 






Send today for descriptive literature 





concerning the properties and numerous 






uses of versatile “Virginia™ Sulfur Di- 
oxide. Write Vircinta SMELTING Com- 
pany, Box 21, West Norfolk, Virginia. 












Established 1898 
West Norfolk + New York - Boston + Detroit 
50 Years of Service to Industry 








JIRGINIA Zomcaed 













U. S. Production of Synthetic Organic Chemicals (Cont. from page 318) 


March March Three Months Totals 
1948 1947 1948 1947 
Respeainylis acid 1,053,583 831,606 2,017,685 2,780, 878 
Aniline a 9, 469 356 9,403 ,327 26,401 ,032 26,634 575 
5-E thyl-b-pheny Ibarituric acid and salts, phenobarbital. . 44,334 36 575 151,744 100,501 
Bensene 
Motor grade: 
Tar distillers ee —  —eeee 2,093 , 067 
Coke oven operators 833 , 928 1,771,195 1,901,433 5,434.41 
All other grades 
Tar Distillers* 1,191,891 1,247 ,884 3,444,535 5,656,934 
Coke oven operator 13 ,327 , 285 12,602,241 38,240 042 36 535, 435 
ae alcohol, primary, normal 10,619, 183 10,521,123 31,665,580 33 , 227,556 
a bisulphide 33,374,258 30, 263 , 833 104 , 266 ,687 86 ,064 382 
c arbon tetrachloride 17,327,714 17,829,018 53,706,242 51,259,341 
Chlorobenzene, mono 28,115,483 25,691,394 83 , 486 306 73 , 267,948 
Creosote oil 
Tar distillers*........ 9,476,047 11,601,769 27,789,139 33 ,673 456 
Coke oven operators. . soe 3,548,942 3,411,455 9,996,476 9,229,579 
Cresols, meta-para ia 903 , 960 554,430 2,196,822 1,363,702 
Cresol;:, ortho-meta-para’ 686 , 410 644,173 1,923 ,496 3,112,008 
Cresylic acid, refined*, 2,287 , 487 2,234,164 6,873 608 6, 469 957 
Dibutyl phthalate 1,259,130 1,720,649 4,809 ,032 5,715,020 
Dichlorodiphenyltrichloroethane (DDT 2,002, 469 4,287,005 6,558,791 12,312,714 
Ethyl acetate (85 percent). . 5, 849,77 7,902,389 16 , 822,432 25,171,248 
Ethylene glycol.. 28,584,178 15,115,661 74,653 , 277 47 ,340, 580 
Ethy! ether. 3,333,390 3, 487 ,683 8, 948 667 11,024, 663 
Formaldehyde (37 percent by wt 60, 105,226 45,634,834 164,529,565 133,641,405 
IIL, «o.oo ng ceevesenbeceaneansons 1,567 ,593 279,016 4,236,943 633,427 
i. «is cnccsedhiwesissonbenhbaseede 1,352,601 1,293,924 4,120,618 3,983,044 
Es os eadatadeeecbesheseeeedenel 72,665,317 46,418,582 191, 966 , 982 , 222 , 666 
Naphthalene: 
Tar distillers, less than 79° ( 19,381 ,642 20 , 862,905 51,484,325 56 640,785 
Tar distillers, 79° C. and over 8,356,000 8, 105,233 26,656,277 24,680, 128 
Coke-oven operators, less than 79° C 9,008,707 : ,316,406 25,664,131 21,029,389 
Penicillin and salts... . ese 7,832,295 , 220,601 21,490,914 8,986, 408 
Phenol ' sae 26 , 862 ,527 a1 410,584 76,556 ,859 21,410,584 
Phthalic anhydride ead 14,082,027 11,689,912 38,562,647 34,223 , 987 
Styrene, government and private plants ses 30,295,312 22'801 ,062 87 , 176,261 92,009 097 
Toluene 
INU. . csndeacoedeccecscetonsssosee 2,456,277 2,409,192 7, 189,055 6,482,993 
All other* 4,656,842 2,520,291 13,962,590 8,641,406 
Xylene, crude. 5,658, 467 5, 496,055 14,203 ,728 13 ,085 , 992 
All data in pounds except benzene (gal.) creosote oil (gal.), toluene (gal.) xylene 


(gal.) and penicillin (million Oxford units). Statistics collected and compiled by 
U. S. Tariff Commission except where noted. Absence of data on production indicates 
either that returns were unavailable or confidential. %Excludes the statistics on 
recovered acid. *Acid produced by direct process from wood and from calcium acetate 
‘All acetic anhydride including that from acetic by vapor-phase process. ‘Product of 
distillers who use purchased coal tar only or from oil-gas or water-gas produced 
or purchased by tar distillers. °Statistics are given in terms of bulk medicina's only 
"Statistics collected by Bureau of Mines. "Total production including data reported 
both by coke-oven operators and by distillers of purchased coal tar. *Reported to 
U. S. Bureau of the Census. "Includes toluene produced from petroleum by any 
process. “Includes refined cresylic acid from petroleum 











MORE OPERATING HOURS 


with TABER VERTICAL PUMPS 





Oleum, concentrated sulphuric, mixed acids and similar liquids, are 
well within the handling range of Taber Vertical Pumps. 

By locating the stuffing box away from fluid being handled, re- 
packing interruptions are reduced to an inconsiderable minimum .. . 
thus more operating hours with Taber Vertical Pumps. 

Liberal size bearings and oversize shafts extend the 







useful life of these pumps and also retard vibration. 


For complete information, 
please write on your 
letterhead for 


TABER 
SPECIAL BULLETIN 
V-837 
TABER PUMP CO. « Est. 1859 « 294 ELM ST., BUFFALO 3, N. Y. 
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